INTERNATIONAL ABSTRACTS 


OF SURGERY 


VOLUME 86 


April, 1948 


NUMBER 4 


COLLECTIVE REVIEW 


ETIOLOGY OF ENDOMETRIOSIS 


BROOKS RANNEY, M.D., Chicago, Illinois 


HEN few facts are definitely known 

concerning the etiology of a condi- 

tion, and when the interpretation of 

the known facts is not obvious, at- 
tempts are made to explain the observed pheno- 
mena by a workable theory. When all phenomena 
cannot be satisfactorily explained by one theory, 
the number of hypotheses purporting explanation 
multiplies, each being incomplete. When disproof 
of the various theories is even more difficult than 
their substantiation, these theories tend to creep 
insidiously into the minds of practical men as 
established fact—each man accepting most readi- 
ly that idea which seems best to explain the phe- 
nomena he has observed. When theories concern- 
ing the etiology of a condition differ markedly and 
when the incidence of this condition seems to be 
increasing, much observation, investigation, and 
dissertation are thereby stimulated. Thus, in the 
extensive literature concerning the etiology of 
endometriosis, King (108) says, “‘... one observes 
writers regarding the suggestion as fact—or at 
least intermingling observation and suggestion, so 
that the disentangling of description from hypo- 
thesis becomes extremely difficult.””. This discus- 
sion is an attempt to disentangle observation from 
suggestion and description from hypothesis con- 
cerning the cause of endometriosis. 


DEFINITIONS 


Novak (145) defines “‘. . . endometriosis as the 
condition in which tissue resembling endometrium 
more or less perfectly is found aberrantly in vari- 
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ous locations.” Many authors differentiate ana- 
tomically between internal endometriosis (or ade- 
nomyosis) which is found extending diffusely 
through the myometrium, and external endome- 
triosis which is found on or near the peritoneal 
surface of the uterus, ovaries, pelvis, or elsewhere 
in the body. When an isolated area of endometrial 
tissue, surrounded by fibrous or smooth muscle 
tissue, forms a discrete, individual tumor it is 
often called an endometrioma, or when located 
within the myometrium it may be called an 
adenomyoma. 

The terms endosalpingiosis (occasionally found) 
and endocervicosis (rarely reported) are self-ex- 
planatory in the light of the foregoing explanations. 

A detailed list of terms from several countries, 
which have been used to name various manifesta- 
tions of endometriosis, has been compiled by 
Hosai (93). 


CLASSIFICATION OF THEORIES 


A consideration of the etiology of endometriosis 
must include evaluation of (I) the theories con- 
cerning histogenesis, and (II) those concerning 
possible stimulating influences. The theories con- 
cerning histogenesis may be divided into three 
general groups: (A) those which imply that ecto- 
pic endometrial tissue is transported from the 
uterus to its pathological location, (B) those 
which imply that ectopic endometrial tissue de- 
velops in situ from local tissues, and (C) combina- 
tions of these two groups. Theories postulating 
transport from the uterus may be named as fol- 
lows: (1) the implantation theory, (2) the mechan- 
ical transplantation theory, and (3) the metastasis 
theory. Theories postulating development i” situ 


313 


lick - | 
of 
ting. 
— 
reas 
hite 
vere 
ings 
afts 
and 
ions 
als. 
tion 
ize. 
the 
nite 
ued 
by 
no 
ion 
80 
but 
ion 
the 
om 
igh 
lad 
j 
| | 


314 


may be named as follows: (1) the celomic meta- 
plasia theory, (2) the ovarian metaplasia theory, 
(3) the dedifferentiation theory, (4) the embryonic 
cell rest theory, and (5) the direct extension the- 
ory. Of the many possible combination theories 
postulating both development in situ and trans- 
portation thence to final pathological sites, only 
one, which for lack of a better name is called the 
uterotubal endometriosis theory, will be discussed 
herein. Malignant changes will be considered 
briefly. Factors which may possibly stimulate the 
development of endometriosis will be discussed 
under three general headings: (A) mechanical, 
(B) inflammatory, and (C) hormonal. 


HISTORY 


The first known report concerning endometrio- 
sis was written by von Rokitansky (165) who 
described an adenomyoma in 1860. Following 
this only a few scattered reports are available un- 
til the 1890’s when a number of German and 
American investigators became interested in the 
subject. During the first two decades following 
1g0o studies of the subject were continued by 
these men—principally Cullen (24, 25, 26, 27) and 
Meyer (128, 129, 130, 131)—who published care- 
ful and extensive reports of their findings. How- 
ever, Cattell and Swinton (19) were able to find 
less than twenty reports concerning endometriosis 
in the world literature prior to 1921. 

In 1921, Sampson (174) published the first of 
his series of reports in which the implantation 
theory of endometriosis was recorded. These pa- 
pers awakened wide interest in the subject of en- 
dometriosis in this country, and since that time 
the literature on this subject has expanded even 
out of proportion to the increasing frequency with 
which the disease is being observed. 

A chronologically arranged history of the liter- 
ature concerning endometriosis is tabulated in the 
appendix, hereto. 


I. Tue HISTOGENESIS OF ENDOMETRIOSIS 


Theories concerning the origin and method of 
development of endometriotic tissues will be dis- 
cussed under this general heading. 


A. ECTOPIC ENDOMETRIUM TRANSPORTED FROM 
THE UTERUS TO THE PATHOLOGICAL SITE 


1. Implantation theory (following retrograde 
menstruation through the tubes). Sampson intro- 
duced this theory in the early 1920’s, basing his 
ideas upon clinical observations and pathological 
studies (174). He first described “perforating 
hemorrhagic cysts of the ovary” and theorized 
that “an abnormal corpus luteum may have de- 
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veloped due to invasion of ‘endometrial tissue’ 
present at the site of rupture,” and that ‘with the: 
advance of the epithelial invasion the luteal mem- 
brane retrogresses” to the extent that “the en- 
tire cyst may be relined.” (In this connection 
Kahanpaa reports the presence of endometrial 
glands and stroma in 3 young corpora lutea.) 
Sampson stated, “Usually there is a vascular stro- 
ma not unlike that of the endometrium between 
the epithelium and the ovarian tissue”; and, 
“structures like uterine glands may be present in 
this stroma.” Also, in this first paper, Sampson 
reported endometriosis in the cul-de-sac of pa- 
tients who had only tiny pockets of endometrial- 
like epithelium in their ovaries, but who had 
much dense fibrous tissue around the ovaries. 
From this he concluded: (1) that endometrial 
cysts of the ovaries were sometimes lesions of rela- 
tively short duration, (2) that the characteristic 
adhesions resulting from their bursting and re- 
gression may persist long after the cyst has dis- 
appeared, and (3) that the material escaping 
from them may give rise to “adenoma of endome- 
trial type in other tissues.” He called the lesions 
adenoma of endometrial type because: (1) they 
were histologically similar to endometrium, (2) 
they manifested activity (periodic hemorrhages) 
during the patient’s menstrual life, and (3) in 
some patients the ectopic “endometrial tissue cor- 
responded to the phase in the cycle indicated in 
the menstrual history.” 

During the next year Sampson (184) noted that 
various ovarian and peritoneal lesions of endome- 
triosis seemed to be of the same age and histolog- 
ical structure in some individuals. Therefore he 
sought a common source for the endometrial tissue 
of these lesions. ‘‘Naturally patent tubes were 
considered as possible avenues through which 
mullerian tissue might escape into the peritoneal 
cavity.” 

In 1922, Sampson (175, 176) presented his the- 
ory that bits of uterine and tubal epithelium were 
extruded from the fallopian tubes by retrograde 
flow, during menstruation, and that they im- 
planted, usually on the ovaries, but occasionally 
on the peritoneal surface of other pelvic struc- 
tures, especially in convenient “pockets.” This 
theory was based on several observations: namely, 
that endometriosis was seldom found in women 
under the age of 30, that both tubes were patent 
in 284 of the 293 patients which he studied (184), 
that endometrial hematomas usually developed 
on lateral and inferior surfaces of the ovary —the 
parts most likely to be “soiled” by material ex- 
truding from the tube—and that endometrial 
hematomas were often bilateral. To this, he 
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added another hypothesis, specifically, that the 
ovary is an “intermediary host, a hotbed, or incu- 
bator of endometriosis” ; for the epithelium appar- 
ently expelled from the ovarian cysts seemed, to 
him, to be more vigorous in new implantation 
sites than the epithelium which seemed to have 
come directly from the tube to an extraovarian 
implantation site (175, 176). (However, while 
studying additional material (184) Sampson ob- 
served that extensive peritoneal endometriosis can 
occur without any ovarian involvement, and he 
finally concluded, “Therefore the suggestion that 
the ovary may impart greater virulence to the 
Mullerian epithelium growing on it is unwar- 
ranted”). 

These unusual theories naturally stimulated a 
great deal of interest and controversy. King (108) 
studied the same type of ovarian lesions as did 
Sampson, but derived therefrom a different inter- 
pretation which will be discussed later. Ewing 
and Novak (142) pointed out that endometrial 
islands are usually found deeper within the tissues 
than would be expected of surface implantations. 
Novak also pointed out that typical endometriosis 
is found in the umbilicus where implantation 
is improbable. However, Campbell dissected 
the umbilical area of patients who had umbilical 
endometriosis, and was able to satisfy himself 
that the long tracts of scar tissue he found were 
the remains of small hernial canals into which 
endometrial tissue might have implanted after 
extrusion from the tubes. On the other hand, 
Enzer observed a dimpling on the peritoneal sur- 
face of an umbilical endometrioma removed from 
an 18 year old girl. The invaginated area was 
serially sectioned but no evidence of implantation 
was found. ‘The lining epithelium resembled hy- 
perplastic peritoneal cells.” (See celomic meta- 
plasia theory.) 

Hirst reported the case of a 19 year old girl 
who, for 3 years prior to operation, had menstru- 
ated into her peritoneal cavity with much asso- 
ciated pain. The operative findings included a 
rudimentary blind vagina, a solid cervix, widely 
patent tubes, normal ovaries containing a fresh 
corpus luteum, but no endometriosis or adhesions. 
This patient should have been an ideal subject 
for the development of endometriosis according to 
the retrograde menstruation theory. However, 
Yin reported the case of a 19 year old girl who, for 
2 years prior to operation, had menstruated pain- 
fully into her peritoneal cavity. The operative 
findings included an atresia of the lower vagina, 
a uterine lumen dilated with tarry blood, and 
endometriosis of the bladder wall, intestines, 
omentum, tubes, and right ovary. In these 2 
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cases similar anomalies interfered with normal 
vaginal menstrual flow; yet one patient developed 
endometriosis and the other did not. Apparently 
some factor other than, or in conjunction with, 
retrograde menstruation, is necessary for the de- 
velopment of endometriosis (See mechanical fac- 
tors). 

The discussion thus far has dealt with large ele- 
ments of theory, laced together by clinical and 
pathological observations. Let us consider what 
other facts are available. 

Autotransplantation of endometrial tissue into 
the liver, spleen, abdominal wall, and/or anterior 
chamber of the eye has been successfully accom- 
plished in smaller experimental animals, first by 
Goldzieher in 1874, then by Stilling in 1910, and 
later by Hesselberg et al., Jacobson (98, 99), 
Spirito, Allen and Bauer, Gleave, Harbitz, Kir- 
chesky, and others. Stilling observed that adeno- 
mas of various sizes were formed which were lined 
with ciliated columnar epithelium and which con- 
tained fluid under pressure. Cyst walls would 
regenerate after excision of a portion for micro- 
scopic section. Kirchesky noted that the vascular 
changes of an intraocular endometrial transplant 
in pregnant rabbits corresponded with the changes 
within the uterine endometrium. Spirito reported 
success in transplanting endometrium either to 
the same animal or to an animal of the same sex 
and species, but no success has been reported in 
attempts to transplant endometrium to animals 
of different species. 

Jacobson (100, 101), Fraser, and Markee have 
transplanted healthy, nonmenstrual endometrium 
in monkeys. Jacobson found successful trans- 
plants were confined to the uterine serosa and ad- 
hesions. However, Fraser reported “‘takes” in the 
serosa of the bowel and umbilicus, and Markee 
was very successful with implants into the an- 
terior chamber of the eye. Thus, healthy, surgi- 
cally transplanted, nonmenstrual endometrial tis- 
sue will usually survive, flourish, and respond to 
those hormones which normally effect intrauterine 
endometrium. 

Heim (80, 81), Traut, Caffeir, Hirsch and Jones, 
and Katz and Szenes succeeded in culturing endo- 
metrium taken from surgically removed uteri 
which were not in the menstrual stage. Traut 
found that this healthy endometrium grew best in 
a culture of corpus luteum hormone, grew fairly 
well in embryonic extract, but died within 6 days 
in a culture of ovarian follicular fluid. 

However, Novak and TeLinde (146) stated that 
menstrual discharge tissue is necrotic, containing 
chiefly autolyzed constituents with few if any 
formed elements during the first 2 days of the 
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menstrual flow, and no demonstrable endometrial 
tissue after the first 2 days. It was considered 
reasonably doubtful that such sloughed endome- 
trial tissue would retain sufficient viability to im- 
plant itself, survive, and flourish. Meyer (133) 
wrote that if the viability of menstrually dis- 
charged endometrial particles could be definitely 
proved, the first question concerning the implan- 
tation theory would be answered. 

To study the viability of endometrial particles 
during menstruation, Cron and Gey obtained 
small bits of tissue from the human uterus on the 
second day of menstruation with a dull curette 
and were able to keep the tissues alive for a month 
in cultures. Some glandular hyperplasia was ob- 
served, but the explants did not become grossly 
larger. However, by using a curette they may 
have obtained tissue from the deeper portion of 
the endometrium which normally would not have 
sloughed during menstruation, and which may 
logically be expected to show greater viability 
than would menstrual particles obtained without 
instrumentation. Therefore, Geist collected hu- 
man menstrual blood in a test tube at the cervix. 
It had been argued that menstrual particles small 
enough to pass through the interstitial portion of 
the fallopian tube would be necrotic, so Geist as- 
pirated some menstrual blood from the test tube 
through a capillary pipette which he considered 
to be approximately one-third the diameter of 
the average interstitial tubal lumen. He then 
placed the aspirated material on a slide, where he 
stained it supravitally. He interpreted his find- 
ings to mean that endometrial cells are living and 
remain alive for at least an hour after they escape 
from the cervix. This, however, is not proof that 
the cells would have sufficient viability to implant 
and live on ovarian or peritoneal surfaces. 

Craig has summarized the observations of vari- 
ous investigators of this subject as follows: ‘‘Tis- 
sue culture experiments on the viability of endo- 
metrium have shown that postmenstrual endome- 
trium grows easily and rapidly. Interval endome- 
trium also is grown without difficulty. Premen- 
strual endometrium is more difficult, but endome- 
trium obtained during menstruation is scarcely 
viable and extremely difficult to grow.” 

The question then arises: Is there a sufficient 
degree of viability to sustain endometrial particles 
until implantation can occur? In an attempt to 
answer this question Heim (82) implanted des- 
quamating menstrual mucosa from either mon- 
keys or human beings into the peritoneal cavities 
of monkeys. In no instance was he able to find 
any ‘‘takes.” He was also unable to produce pel- 
vic endometriosis in monkeys by creation of utero- 
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abdominal fistulas which permitted leakage of 


menstrual blood into the pelvis. Hartman report- - 


ed the histories of 2 monkeys. The first, when 
received from the shippers in the jungle, was 
found to have a complete, spontaneous or trau- 
matic separation between the cervix and the body 
of the uterus. The cavity of the uterus contained 
bits of bone and sludge. The connection between 
the uterus and cervix of the second animal was 
surgically severed by TeLinde, and some months 
later an exploratory laparotomy was performed. 
Neither animal had any blood or endometriosis in 
the pelvis or abdomen. Thus, available experi- 
mental evidence indicates that menstrually dis- 
charged endometrial particles lack sufficient via- 
bility to implant and grow in a manner compar- 
able with intermenstrual endometrial particles. 

In some of the experiments herein reported the 
viability of endometrial particles passing out of 
the cervix was assumed to be the same as the 
viability of endometrial particles which might 
pass out of the fimbriated end of the tube. This 
assumption has never been checked directly; how- 
ever, Sampson (180) compared the microscopic 
appearance of uterine mucosae (1) obtained at 
curettage, (2) obtained from vaginal menstrual 
blood, and (3) obtained from a “‘cast of the tube.” 
He found what he interpreted to be healthy cells 
and cell groups in all 3 types of specimens. Wat- 
kins (214) examined blood taken from the cul-de- 
sac of patients who were operated upon at the 
time of menstruation. He observed red blood 
cells, leucocytes, endometrial cells, and clumps of 
amorphous debris therein. Thus, endometrial 
type cells which may have traversed the fallopian 
tube in a retrograde direction have been recogniz- 
able microscopically. However, it is pertinent to 
mention that loss of physiological function would 
precede structural change so that histological 
structure is not an exact criteria of cellular vi- 
ability. 

In 1925, Rubin (166, 167) and Lee (114,115) 
studied the physiology and anatomy of fallopian 
tubes—Rubin studying human beings and Lee 
studying dogs, cats, and guinea pigs. Both con- 
cluded that uterotubal insufflation is most diffi- 
cult at the time of menstruation, or its equivalent 
(from 180 to 200 mm. Hg. pressure being required 
in human beings). Just after menstruation ceases 
the pressure necessary for insufflation usually is 
only about 70 mm. Hg. in human beings, and it 
remains at this point until about the time of ovu- 
lation when it starts to rise again. Lee discovered 
that the uterotubal junction was guarded in all 
observed animals by fibromuscular folds—which 
were grossly visible in the pig. Neither he nor 
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Rubin could see such a structure in the human 
uterus, but one of Rubin’s uterosalpingograms 
(167) shows possible evidence of such a ‘‘sphinc- 
ter” between the uterine cornu and the interstitial 
tube. From his studies, Rubin concluded that 
spasm of the tube is rare (occurring in 9 of 450 
cases), but that in the presence of a foreign body 
in the tube, peristalsis toward the uterus takes 
place. He also states that reverse peristalsis may 
occur occasionally (168), and, if so, this would 
favor retrograde menstruation. 

Finally, Markee, in elaborate and painstaking 
experiments, transplanted endometrium, under 
sterile precautions, to the anterior chamber of the 
eyes in 41 monkeys. Using high magnification he 
made daily observations of the changes within the 
endometrial transplants during 432 estrus cycles. 
Among his observations concerning menstruation 
he mentions the following: 

1. Menstruation is preceded from 2 to 6 days 
by a decreased blood flow to the mucosa. 

2. There is a marked vasoconstriction from 4 
to 24 hours before menstruation begins. 

3. Shedding of the fragments starts a day after 
the beginning of menstrual bleeding. 

4. Fragments usually disintegrate and dis- 
appear within from 30 to 60 minutes after they 
are shed. 

5. In nota single instance during the entire 432 
cycles did reimplantation of a shed fragment oc- 
cur, although the original implants of healthy 
endometrial tissue had established themselves 
with ease in every instance in which infection did 
not supervene. 

This is the only experiment in which the course 
of endometrial fragments which were shed during 
menstruation onto a favorable implantation site 
has been observed in vivo and reported. The uni- 
form absence of secondary implantation and the 
rapid disintegration of shed fragments are definite, 
although not incontrovertible, evidence against 
menstrual regurgitation as the usual etiologic 
agent in the production of pelvic endometriosis. 

2. Mechanical transplantation theory. Trans- 
plantation into laparotomy scar. In 1916 von 
Franque first suggested that laparetomy scar 
endometriosis may result from surgical transplan- 
tation of endometrial tissue. He reported a case 
of scar endometriosis following repair of a uterus 
which ruptured early in pregnancy. Danforth (33) 
and Heaney, in 1925, Nicholson, in 1926, and 
others (5, 54, 75, 78, 94, 182, 185) have reported 
instances of endometriomas of the laparotomy 
scar following surgery in the pelvic region. In 
1940, Wespi and Kletzhandler reported that dur- 
ing the preceding 16 years they had removed 73 
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scar endometriomas, 5 following cesarean section 
and 68 following hysterotomy. They also report- 
ed that, since changing their surgical techniques, 
their incidence of postoperative scar endometrio- 
sis following these operations had dropped from 
3-4 per cent during the early years of the report to 
0.9 per cent during recent years. In his comments 
on this report Greenhill, in 1942, stated that the 
previous world literature had contained only 390 
cases of scar endometriosis, which he classified 
roughly as follows: 


REPORTED POSTOPERATIVE SCAR 


ENDOMETRIOMAS 

Operation Number 
Other openings made in uterus................... 26 
Vulvar, vaginal, perineal scars................... 43 


Sampson’s studies (181, 182, 185) have made it 
apparent that, if records were adequate for the 
purpose, these scar endometriomas should really 
be separated into two groups: (1) those which de- 
veloped by direct extension (see direct extension 
theory), and (2) those which developed following 
actual transplant of endometrial tissue. 

Hosai and Meeker (94) and Pankow mention 
instances in which scar endometriomas were dis- 
covered as long as 26 years after childhood appen- 
dectomies. Sampson theorizes that such lesions 
develop from bits of an endosalpinx transferred 
from the tube to the wound on gloves or gauze by 
the exploring surgeon. 

There is no doubt that endometrial tissue can 
be transplanted during surgical procedures either 
accidentally or intentionally. Hesselberg e¢ al. suc- 
cessfully transplanted uterine tissue into abdom- 
inal muscles and into ear tissue in guinea pigs. 
Bykow successfully transplanted the entire uteri 
of immature dogs to the omentum. Both investi- 
gators observed little if any tendency toward pro- 
liferation of the transplanted myometrium. By- 
kow stated that only the endometrium exposed by 
amputation showed a tendency toward active pro- 
liferation. In this connection Jacobson (gq) made 
a simple incision in pregnant uteri of rabbits and 
was later able to demonstrate endometrial cysts in 
the region of the incision. Harbitz transplanted 
endometrium into peritoneal and pleural cavities. 
These transplants became rapidly cystic, acting in 
that respect similar to other transplanted epithelia 
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(skin, mucosa of mouth, ureter [225]). The pleu- 
ral transplants became rapidly extrapleural, cys- 
tic, and then polypoid. 

Transplantation into lower genital canal. As 
previously stated, Greenhill recorded 43 instances 
from the world literature, in which vaginal, vulval, 
or perineal scars contained endometriomas. Hosai 
(93) mentions instances of menstruating, fistulous 
tracts in the vaults of vaginas following complete 
hysterectomies. Lash and Rappaport (113), in 
1943, found only 5 cases of primary cervical 
endometriosis in the literature and added a sixth 
of theirs. In each of these 6 cases a traumatic 
lesion of the cervix from abortion, curettage, or 
childbirth had preceded the onset of symptoms by 
several years. Thus, there is some evidence that 
endometriosis of the lower genital tract may result 
from mechanical transplantation. 

Transplantation to pelvic organs following 
curettage. The evidence for this possibility may 
be stated as follows: 

1. In 1925, Rubin (166) condemned the use of 
uterine irrigations following curettage because at 
subsequent laparotomies he had frequently seen 
the pelvis inundated with fluid which had washed 
through the tubes. 

2. In 1927, Sampson (180) reported that at 
laparotomy, following curettage, he frequently 
observed blood from the uterus escaping through 
the tubes into the pelvis. 

3. In 1944, Hartman did a series of experimen- 
tal hysterotomies on monkeys during which he 
attempted, by excision and vigorous wiping, to 
remove all vestiges of endometrium from the 
uterus. Not only did the intrauterine endometri- 
um regenerate completely in from 14 to 20 days, 
but there were numerous “takes” of spilled endo- 
metrial fragments on the external surface of the 
uterus, some producing ‘‘chocolate cysts,” and 
nearly all, when studied, showing cyclic activity 
parallel to that within the uterus. 

4. In 1946, Curtis (31) recorded 2 similar in- 
stances which had been brought to his attention. 
Both patients had laparotomies at which, inci- 
dentally, no endometriosis was noted. Later, 
both were subjected to dilatation and curettage, 
followed immediately by Rubin tests. Some time 
after this, both required laparotomies for the 
treatment of pelvic endometriosis. 

5. It should be repeated here that Rubin (168) 
has occasionally observed what appeared to be 
reverse tubal peristalsis under the fluoroscope 
when opaque material was in the genital canal. 

Thus, there is no proof, but only suggestive evi- 
dence that bits of healthy endometrium broken 
off by a curette may flow or be forced out of the 
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tube with blood and may implant on the sur-— 
rounding peritoneal surfaces. 

3. Metastasis theory. Lymphatic metastasis. In 
1924, Halban (72) first recorded his belief that 
the presence of endometrial-like tissue found deep 
beneath apparently normal peritoneum was not 
explainable upon the basis of any prevailing 
theories, but was explainable only on the basis of 
spread through the lymphatics which drain the 
uterus. A year later, Halban (73) reported 5 
cases of endometriosis in which he attempted to 
show that the lesions were distributed along the 
course of the lymphatics. He also referred to 
uterine mucosa found in inguinal, sacral, iliac, 
and parametrial lymph nodes of women by Ries, 
Wertheim, Meyer, Frankl, and Lahn, and stated 
that no such tissue had been found in similarly 
located glands in men. 

In 1925, Sampson (177) could not rule out the 
possibility of lymphatic metastasis in the etiology 
of inguinal endometriosis. Later, while studying 
endosalpingosis (182) he injected dyed gelatin 
under moderate pressure into the uterine lumen 
before he cut tissue blocks. In one section he 
demonstrated a gelatin filled, endometrial gland 
growing within the lumen of a lymph vessel in the 
tubal wall. This could be interpreted only as evi- 
dence that endometrial tissue may travel, at least 
by extension, through lymph vessels. (It has been 
suggested that such extension through lymphatics 
is the usual mode of development of adenomyosis 
(58). In the rare condition known as “stromal 
endometriosis,” extension of endometrial stroma 
through the lymphatics is usually observed.) 

Hansmann and Schenken reported the autopsy 
findings in 2 young women. One died of a transfu- 
sion reaction, but had chorioepithelioma. The 
other died of gunshot wounds, but had ovarian 
endometriosis. Therefore, the pelvic lymph nodes 
were sectioned and in both instances glandular 
cysts lined with ciliated, columnar epithelium and 
surrounded with endometrial stroma-like tissue 
were found within the nodes. Russell (169) found 
multiple, small glands lined by columnar epitheli- 
um and surrounded by decidual cells in the cortex 
of an abdominal lymph node of a young woman 
who died of hemorrhage following rupture of an 
ectopic pregnancy. 

Whether these glandular and stromal findings 
within lymph nodes are due to metastasis of endo- 
metrial cells, or are due to metaplasia of the lym- 
phatic endothelial and stromal cells (83, 189) is 
not known. Sternberg and Carere-Comes have 
reported decidual reactions in axillary, parotid, 
and submaxillary lymph nodes. An ectopic decid- 
ual reaction does not necessarily indicate that 
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ectopic endometrium is present. However, it does 
show a predisposition of the local tissue to respond 
to hormonal stimuli in a manner similar to endo- 
metrial stroma by the development of decidual- 
like cells (144). 

Thus, the evidence for lymphatic metastasis is 
incomplete. Further studies of this subject will 
likely emanate from the autopsy room. 

Venous metastasis. As early as 1925, Sampson 
(177) suggested the possibility that endometrial 
particles might get into venous sinuses and be 
carried thence to an abnormal location, there to 
implant and grow. In 1936, Navratil and Kramer 
(138) reported the removal of a date sized, fibrotic 
mass of endometriosis from the external carpi 
radialis muscle of the arm of a 25 year old girl 
who had a previous therapeutic abortion. Three 
years after excision of the arm lesion she was 
suffering severe symptoms of dysmenorrhea and 
menorrhagia and Navratil (137) removed her 
uterus. The uterus showed generalized adeno- 
myosis. 

By 1939, Philipp and Huber (154) reported that 
there were 3 known instances of endometriosis of 
an extremity, and since then there have been 
others—the most recent being the report by 
Schlicke, in 1946, of a nodule removed from the 
posterior aspect of the thigh of a Filipino nurse. 
For 3 years prior to the operation this nodule had 
become larger and more tender just before and 
during menstruation, and had regressed in size 
and tenderness during the interval between. 

If endometriosis of an extremity is to be con- 
sidered as evidence for venous metastasis of endo- 
metrial particles, one of the following two assump- 
tions must be made: (1) either a patent foramen 
ovale or similar defect existed in the cardiovascu- 
lar system and shunted blood past the pulmonary 
vascular system, or (2) an initial endometriosis 
existed in the lungs and metastasized to the ex- 
tremity. Neither has been reported. However, 
another histogenetic explanation for the existence 
of endometriosis of the extremities will be dis- 
cussed later (see celomic metaplasia theory). 

Schwarz reported the case of a woman who had 
inguinal endometriosis, and who had definite epis- 
taxis with each menstrual period until she was 
subjected to x-ray castration. However, after a 
meticulous study of rhythmic changes in the skin 
capillaries, Brewer pointed out that ‘“‘menstru- 
ation, which is evidenced as a local vascular phe- 
nomenon is in reality a part of a demonstrable 
generalized vascular phenomenon present in the 
entire body.” In light of this conclusion the re- 
ported epistaxis could be explained more logically 
as bleeding, evoked by these generalized vascular 
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phenomena, from any one of several common pul- 
monary lesions rather than from a hypothetical 
pulmonary endometrioma. 

Experimental endometriosis of the lungs was 
produced in rabbits, by Jacobson (102), in 1932, 
and by Hobbs and Bortnick (88, 89), in 1939. 
Bits of autogenous endometrium were injected 
into the rabbits’ ear veins in saline suspension 
or in autogenous serum suspension. Jacobson 
found apparently viable, embolic cells in the lung 
up to 1 week after injection, but no longer. No 
cells passed through the lungs to other organs. 
Hobbs and Bortnick gave their rabbits theelin 
in oil preoperatively to stimulate endometrial 
growth. They were able to find endometrial im- 
plants in the lungs of 8 of 12 rabbits. 

Thus, the evidence for venous metastasis is 
incomplete. It seems likely that if healthy endo- 
metrial particles were present in the venous blood 
from the uterus they would be filtered out and 
implanted in the lung, rather than elsewhere. 


B. ECTOPIC ENDOMETRIUM DEVELOPED IN SITU 
FROM LOCAL CELLS 


1. Celomic metaplasia theory. This theory of 
the origin of endometriosis has evolved gradually 
as the result of observations, experiments, and 
writings of many men, principally Waldeyer, 
Iwanoff, Meyer (131), Novak (143), Heim (83), 
and Gruenwald (67, 68, 69, 70, 71). In‘its present 
form, simply stated, it is this: the muellerian 
(paramesonephric) duct is derived from the em- 
bryonic celomic epithelium and mesenchyme, and 
forms most of the female genital tract including 
the endometrium. Other adult derivatives of these 
embryonic celomic cells may retain the potential- 
ity of forming tissue which is histologically and 
functionally indistinguishable from endometrial 
tissue. 

To evaluate the celomic metaplasia theory it is 
first necessary to consider the most recent funda- 
mental embryological studies which have a bear- 
ing thereon. These have been reported by Gruen- 
wald (67, 68, 69, 70, 71). 

Early in embryonic development the cells lining 
the celomic cavity have a characteristic appear- 
ance. As Maximow reported, in 1927, the celomic 
surface of these cells forms a smooth lining for the 
celomic cavity. However, the basal border is 
irregular. There is no basement membrane. The 
lining cells send cell processes into the mesen- 
chyme and continually ‘“bud-off” cells into it, 
thus giving rise to part of the mesenchymal tissue 
(Fig. 1). 

Soon, however, in the human embryo of 8 mm., 
the celomic lining differentiates into true epitheli- 
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Fig. 1. Lining of celomic cavity—early. Cell surfaces lin- 
ng the celomic cavity are rather smooth (e), but their oppo- 
site surfaces are irregular and there is no basement mem- 
brane (d). Lining cells send cell processes (b) into the 
mesenchyme and continually ‘“‘bud-off’’ cells (c) into it, 
thus contributing to mesenchymal cell content (a). 
(Adapted from Gruenwald [71)}). 


um with a basement membrane, and it no longer 
contributes to the mesenchymal tissue (Fig. 2). 

The third phase in the embryonic history of the 
celomic lining was described by Filatow (45), in 
1933. A blastema is formed by the following 
process: 

At specific places the celomic lining epithelium 
dedifferentiates to its original condition, sending 
cell processes into the mesenchyme and budding- 
off cells. Such blastema forms the primordium for 
the gonads and limb buds (Fig. 3). (At the time 
of formation, portions of some of the blastema are 
in the embryo’s future thoracic region, i.e., the 
upper end of the gonad and the cephalad limb 
bud.) The organs thus produced inherit and, 
under normal conditions, repeatedly demonstrate 
a greater tendency than other bodily tissues to- 
ward interchanges between epithelial and mesen- 
chymal structure. 

Gruenwald put these facts together and then 
went on to study the development of muellerian 
(paramesonephric) ducts (67, 68). He observed, 
as had his predecessors, that the paramesonephric 
duct originates by an invagination of celomic 
epithelium near the cephalad end of the wolffian 
(mesonephric) duct, and of the gonad, and grows 
caudally just under the coincidently developing 
tubal ridge, which is a thickening of the celomic 
epithelium. He discovered that the two ducts are 
at first clearly separated only at the moment of 
invagination, and that thereafter the parame- 
sonephric duct grows caudally within the base- 
ment membrane of the mesonephric duct. He 
also discovered that epithelium of the parame- 
sonephric duct buds off mesenchymal cells on its 
dorsal and lateral surfaces, which separate the 
paramesonephric and mesonephric ducts. Up to 
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Fig. 2. Celomic epithelium (8 mm. human embryo). ‘The 
celomic lining differentiates into true epithelium (c) with a 
basement membrane (b). It no longer contributes cells to 
— tissue (a). (Adapted from Gruenwald 
71}). 
this time, he observed that the ventral surface of 
the paramesonephric duct usually rests directly 
on the basement membrane of the thick tubal 
ridge. However, the tubal ridge epithelium now 
buds off mesenchymal cells which separate it from 
the paramesonephric duct. All these mesenchy- 
mal derivatives of epithelium rapidly become his- 
tologically indistinguishable from the surrounding 
mesenchyme (Fig. 4). 

These facts are beautifully illustrated in high 
power photomicrographs of specially stained sec- 
tions of human and chick embryos in Gruen- 
wald’s several publications. They may be pre- 
sented in diagram form (Fig. 5). 

The implications with reference to endometrio- 
sis are summarized neatly by Gruenwald (69), as 
follows: 

1. The celomic wall, including epithelium and 
connective tissue, is developmentally related (pro- 
genitor) to the muellerian (paramesonephric) 
ducts, and therefore may be regarded as a possible 
bearer of the developmental potentialities of endo- 
metrium formation. 

2. This potentiality may be carried into other 
organs which develop from blastema derived from 
the celomic wall, i.e., the gonads, adrenals, and 
limbs. 

3. Nonepithelial tissues of the uterus are par- 
ticularly closely related to uterine epithelium, 
since they are formed by that epithelium during 
embryonic life. 

4. Spontaneous endometriosis in all known lo- 
cations may originate from local tissues. 

More specifically, cells which are descendants 
of the celomic epithelium, and which, therefore, 
may retain the potentiality of endometrium for- 
mation, are present in large numbers in the upper 
genital organs and the pelvic peritoneum, but also 
are present, perhaps to a lesser degree, in the fol- 
lowing listed Jocations in which endometriomas 
have been occasionally reported: 
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Fig. 3. Blastema formation. The celomic lining epitheli- 
um dedifferentiates at specific places, sending cell processes 
(c) into the mesenchyme and budding off cells (d) to form 
blastema (a), which are the primordia for gonads, and limb 
buds. The surrounding epithelium (f) and mesenchyme 
(b) retain their normal cell structure, separated by a base- 
ment membrane (e). (Adapted from Gruenwald [71]). 


Extremities: upper (137, 138), lower (190). 

Vagina: upper two-thirds (134). 

Pleura (i 

Peritoneum, other than pelvic: umbilicus (38, 
198, 216), inguinal (27), serosal surface of 
ureters (37, 147), serosal surface of bladder wall 
(106, 116, 147). 

Lymphatic endothelium in pelvic region (189). 

Walker, Taussig, and Weller (219) have reported 
that decidual reactions can occur in the tissues 
immediately beneath the peritoneal mesothelium. 
This, of course, cannot be taken as proof that 
these tissues can change into endometrial stroma. 
Rather it is indicative that these tissues have re- 
tained a sensitivity to a hormonal factor similar 
to that which produces a decidual reaction in the 
endometrial stroma. This is reasonable since both 
peritoneal subserosa and endometrial stroma con- 
tain many cells which are descendaftts of the em- 
bryonic celomic lining. With this common ances- 
try in mind, Weller (219) credits Schiffman and 
Seyfert as the first to observe a similarity between 
frequent locations of decidual reactions and fre- 
quent locations of endometriosis. 

In 1932, Sampson (183) expanded his theories 
sufficiently to report that cases of “Primary Fim- 
brial Endometriosis develop from the activation 
and differentiation of the tubal mucosa of the fim- 
briae into a structure resembling endometrium.” 

Microscopical examination of an umbilical en- 
dometrioma from an 18 year old girl was reported 
by Enzer. He found that the peritoneum over the 
tumor was composed of hyperplastic, columnar 
cells which dipped down toward the tumor. He 
also found 2 glands containing cells which seemed 
to be more tubal than endometrial in appearance. 
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DUCT 


Fig. 4. Development of a paramesonephric duct (dia- 
grammatically represented by a sagittal section, above, 
with corresponding cross sections beneath). Since the para- 
mesonephric duct originates by invagination of the celomic 
epithelium (a), near the cephalad end of the gonad, and 
grows caudally within the basement membrane of the 
mesonephric duct, just under the coincidentally developing 
tubal ridge (c), early stages of paramesonephric duct de- 
velopment can be shown in one diagram. Soon the epi- 
thelial cells of the paramesonephric duct bud off mesen- 
chymal cells (heavy dots) dorsally (d, e) and laterally (e, f) 
which separate it from the mesonephric duct. Then the 
tubal ridge epithelium buds off mesenchymal cells (f, ¢) 
which separate it from the paramesonephric duct. Thus, 
the mesenchyme surrounding the paramesonephric duct (h) 
is derived from the ductal and tubal ridge epithelia, both of 
which were previously derived from the celomic lining 
epithelium. (Adapted from Gruenwald [71)). 


Others (39, 148, 181) have reported the observa- 
tion of glands of the tubal type epithelium side by 
side with glands of endometrial type of epithelium 
in sections of endometriosis. Likewise, various 
stages of development or “maturity” of epitheli- 
um, stroma, and/or gland may be observed in a 
single microscopic section of endometriosis, which 
lends credence to the metaplasia theory. 

After studying the replacement of desquamated 
uterine epithelium in the guinea pig, in 1933, 
Papanicolaou reported that the new epithelium 
forms from undifferentiated cells of the stroma 
just beneath. These become epithelial in charac- 
ter and proliferate until they completely line the 
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denuded surface. However, he attempted no 
corollary explanation of the regeneration of hu- 
man endometrium, or the formation of adenomy- 
osis. DeSnoo went one step further into theory. 
He stated that the endometrium regenerated dur- 
ing the postpartum period and following menstru- 
ation, by differentiation of undifferentiated cells 
which he termed “‘genioblasts.” He also believes 
that the same type of cells, ectopically located, 
produce endometriosis if adequately stimulated, 
as they are stimulated in the endometrium by 
hormones. 

The celomic metaplasia theory permits a physi- 
ological explanation, based on embryological as 
well as pathological observations, for spontane- 
ously occurring endometriosis in any portion of 
the body in which it has yet been reported. There- 
fore, it is particularly appealing to many investi- 
gators as the primary explanation for endometrio- 
sis. Unfortunately, conclusive proof of the valid- 
ity of this theory is now, and possibly always will 
be, lacking. 

2. Ovarian metaplasia theory. This is a first 
cousin of the theory just discussed. King (108) 
was impressed with Sampson’s early reports (174, 
175, 176) concerning hemorrhagic cysts of the 
ovary, so he made a thorough study of these le- 
sions. By 1933, he had developed his own inter- 
pretation which may be stated as follows: 

Endometrium-like hemorrhagic cysts of the ova- 
ry result from changes in cystic atretic follicles 
and cystic corpora lutea. His evidence for this 
was (1) that in the resolution of atretic follicles 
and corpus luteum cysts one observes hemor- 
rhage, luteinization of parts, hyalinization of 
parts, and the presence of macrophages, and all 
these changes are evident in ‘‘endometrial-like” 
cysts of the ovary; (2) that the epithelium found 
in these endometrial cysts varies from flat 
through cuboidal to columnar, and that the cysts 
are usually only partially lined with epithelium, 
and (3) that the stroma found around the cysts 
varies from almost none to an abundant collection 
around the crypts or glandlike projections from 
the cysts. King then states that the implantation 
theory of origin of endometrial tissue in these 
cysts ignores the afore-mentioned microscopical 
findings, and adds, as inferential evidence for the 
ovarian metaplasia theory, that the absolute ster- 
ility commonly associated with endometriosis of 
the ovary, variously reported (1, 19, 41, 77, 107, 
118) as from 20 to 70 per cent, suggests primary 
ovarian malfunction. Cordua had somewhat sim- 
ilar ideas. He interpreted his sections to show 
that the endometrioid epithelium was derived 
from either germinal epithelium or granulosa cells. 


INTERNATIONAL ABSTRACTS OF SURGERY 


Allen (3) and Keene and Kimbrough (107) re- 
ported that ovarian endometriosis occurred much 
more frequently than did endometriosis elsewhere 
outside the uterus in their respective series of 
operative patients. However, Pemberton makes 
a point of the fact that ovaries are not involved in 
“13 per cent of cases.” Bloom states that “the 
cells of ovarian stroma are probably not common 
fibroblasts, for they may give rise to interstitial 
cells and, in ovarian pregnancy, to decidual cells.”’ 
Scott stated the opinion that, as the distance 
from the ovary increases, the tendency of subperi- 
toneal tissues to produce decidual reaction (when 
properly stimulated) decreases. Thus, ovarian 
tissue and neighboring tissues seem to be more 
susceptible to stimulation by the sex hormones 
than other tissues outside the uterus. 

Novak (143), while rebutting the theory of 
menstrual regurgitation of endometrium, offered 
the opinion that in those occasional instances 
when endometrial particles are found within the 
lumina of tubes they have come from ovarian 
endometriosis, rather than vice versa, because of 
the normal direction of flow within the tubes. 

Unfortunately, all of these reports and studies 
are open to wide variance of interpretation so that 
proof or disproof of this thory is impossible at 
present. The solution of this problem awaits fur- 
ther extensive microscopic study of ovarian path- 
ology and related lesions in the pelvis. 

3. Dedifferentiation theory. This is a second 
cousin of the celomic metaplasia theory. Brines 
and Blain, while studying the incidence of adeno- 
myosis in a large series of uteri, stained sections 
with Heidenhain’s modification of Mallory’s ani- 
line blue stain. They were impressed, first, with 
the similarity of staining qualities of the intersti- 
tial (or stromal) cells of the endometrium and the 
muscle cells of the myometrium. Second, they 
noted differences in density of the true reticular 
stroma, which was dense and compact in the my- 
ometrium, but fine and delicate in the endome- 
trial tissue—whether regular or ectopic. They 
noted a zone of gradual transition between myo- 
metrial and endometrial cells and stated that it 
was impossible to determine whether the cells in 
this zone belonged to one or the other group. They 
stated that the cells of the myometrium and 
those of the endometrial stroma are genetically 
related. In 1943, they postulated that myome- 
trial cells may undergo a process of dedifferenti- 
ation into less mature cells which possess the po- 
tentiality (1) of forming the interstitial cells of 
endometrial stroma, and (2) of differentiating 
into epithelial cells to form glands within that 
stroma. 
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Concerning the latter half of this postulate, 
Papanicalaou demonstrated heteroplasia from 
stromal to epithelial cells in the endometria of 
guinea pigs. Also, Frankl states that stromal cells 
are found first in ‘endometriogenetic islands” 
during the development of internal endometriosis, 
and that glands appear later—the epithelial tissue 
of which he describes as heterotopic. 

This is an interesting theory, feasible on an 
embryological basis but extremely difficult to 
prove. Theories relevant to the development of 
adenomyosis are discussed in the section entitled 
“direct extension theory.” 

4. Embryonic cell rest theory. The pelvis occa- 
sionally contains bits of abnormally placed tissue 
(40). Some of the earliest theories concerning the 
cause of endometriosis dealt with the possibility 
that embryonic cell rests of paramesonephric or 
mesonephric tissue might grow during adult life. 

Paramesonephric (Muellerian). Russell (170, 
171), in 1888, was the first proponent of the para- 
mesonephric cell rest theory concerning the origin 
of endometriosis. Ahumada and Sammaritino, in 
1942, utilized this theory to explain the occurrence 
of endometriosis in the perineum. More recently, 
Gold and Kearns reported several instances of 
localized, macroscopic, cystic adenomyosis. They 
classified these as rare, but worthy of note because 
they considered the most likely explanation for 
such lesions to be that remnants of paramesone- 
phric duct tissue had been misplaced during em- 
bryonic development. 

McDonald reported a congenital anomaly of 
the female genital tract in a young adult. The 
patient had a uterus didelphys in which the left 
uterus, tube, and ovary were normal. However, 
the lower end of the right uterus was not con- 
nected to the cervix or vagina, and just at the 
place where the connection of the lumina should 
have occurred there was endometriosis under the 
pelvic peritoneum. The most logical theory of 
origin for this endometriosis, in view of the asso- 
ciated lack of fusion of the embryonic parame- 
sonephric ducts, would be the paramesonephric cell 
rest theory. However, existence of thickened, 
columnar celled serosa over the endometriosis sug- 
gested the celomic metaplasia theory of origin; 
the existence of multiple follicular and corpus 
luteum cysts (one being hemorrhagic) in the right 
ovary suggested the ovarian metaplasia theory of 
origin; and the existence of a moderate hematome- 
tra suggested the possibility of the implantation 
theory of origin. Here, in a single case, are exem- 
plified some of the difficulties encountered in 
attempting to evaluate the origin of endometriosis 
from clinical evidence. 
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The most rational argument against the para- 
mesonephric cell rest theory of endometriosis is 
that if paramesonephric cell rests were present, 
and were susceptible to stimulation by ovarian 
hormones in the same manner as the endometri- 
um, one would expect the most frequent occur- 
rence of symptomatic endometriosis thereby de- 
veloped in girls of late ‘teen age or in the early 
twenties (early sexual life) because of ectopic 
menstruation. However, endometriosis actually 
is observed most frequently in mature women of 
the late thirties and early forties (late sexual life) 
(19, 41, 107). 

Actual proof or disproof of this theory is not 
possible at the present time. 

Mesonephric (Wolffian). Von Recklinghausen 
(161, 162), in 1895, (with reference to uterine 
adenomyomas) and Pick (158), in 1896, (with 
reference to ovarian endometriosis) were the first 
proponents of the theory that endometriosis orig- 
inates from mesonephric cell rests. Residual tis- 
sue from mesonephric ducts occasionally produces 
cysts or adenomas in the lateral wall of the vagina 
or cervix or in the broad ligament. However, 
there is no evidence that this tissue will undergo 
changes which cause it to become endometrial in 
appearance. Probably because of the known dif- 
ferences in embryonic development of the mesone- 
phric and paramesonephric ducts, the mesone- 
phric cell rest rest theory has not been utilized in 
recent years to explain endometriosis. 

5. Direct extension theory. This theory applies 
especially to the development of adenomyosis 
(internal endometriosis) but also has been applied 
to some instances of endometriosis in which the 
ectopic tissue has spread beyond the confines of 
the uterus (external endometriosis). 

Cullen (25) demonstrated, in 55 of 56 adeno. 
myomatous uteri, that the gland elements of the 
ectopic tissue were derived from, and usually were 
a direct continuation of, uterine endometrium. 
The reason why such stromatous and glandular 
extension is possible has been best expressed by 
Bloom. While discussing the histology of the fe- 
male genital tract, he states, ‘No true muscularis 
mucosae and, therefore, no submucous layer can be 
distinguished. The mucous membrane is imme- 
diately surrounded by a muscular coat.” Appar- 
ently, the extending endometrial tissue takes the 
line of least resistance whether it be between 
muscle bundles (Cullen, 28), or through lymph 
channels (Sampson, 181). However, Meyer (132) 
has called attention to the “destructive” action of 
islets of endometrial stroma on myometrium with 
the implication that this action facilitates the ex- 
tension of stroma through myometrium. 
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Normally there is some dipping down of the 
basal endometrium into the irregular inner surface 
of the myometrium. Any dividing line between 
supposedly normal, and apparently abnormal ex- 
tension of endometrial tissue into the myometrium 
is a purely arbitrary one based on individual ex- 
perience. What causes internal endometriosis to 
develop in some women and not in others is not 
known, but one theory will be discussed later (see 
mechanical stimulating factors). 

Direct extension of endometrial tissue into the 
myometrium has been thoroughly studied (25, 26, 
27, 28, 119) and is generally considered to be the 
most frequent mode of development of internal 
endometriosis. Sampson (181) has shown that 
endometrial glands may extend well beyond the 
confines of the uterine wall and yet maintain 
lumina which are continuous with the lumen of 
the uterus, thus producing internal and external 
endometriosis. 

Endometriosis is rarely reported in the cervix 
(90). Danforth (32) has demonstrated that the 
cervical wall is composed primarily of tightly in- 
terwoven fibrous tissue, differing in this respect 
from the more loosely arranged bundles of muscle 
tissue which compose the uterine wall. Since ex- 
tension through fibrous tissue would be more diffi- 
cult than extension between muscle bundles, this 
anatomical difference may explain the rarity of 
cervical endometriosis. 

A descriptive sentence concerning endocervi- 
cosis should be inserted here. This condition 
occurs rarely. As described by von Torzsay-Kiss 
(206), it consists of epithelial glands of cervical 
type extending deeply into the fibrous tissue of 
the cervix. It does not respond cyclically to ova- 
rian hormones in the manner of the endometrium, 
but only secretes mucus. 


C. ECTOPIC ENDOMETRIUM EXTENDING FROM TIS- 
SUES OF ORIGIN; THENCE TRANSPLANTED FROM 
SITE OF EXTENSION—COMBINATION THEORY 

1. Uterotubal endometriosis theory. In 1903, 

Meyer (128) wrote an article entitled, “A hitherto 

unknown type of adenomyoma of the uterus,” in 

which he described an instance of endometriosis 
in a laparotomy scar following an operation for 

salpingectomy and ventrofixation. In the 1920’s 

Sampson (181, 182, 185) studied a series of similar 

postsalpingectomy, adenomyomatous lesions of 

abdominal scars, which he named ‘‘postsalpingec- 
tomy endosalpingiosis.” He found this prolifera- 
tion of endosalpingian intramural glands in 112 of 

147 of the tubal stumps (75[%). He also found 

endosalpingiosis (tubal adenomyosis) in 16 of 

200 tubes not operated on (8%). Sampson (185) 


also studied the pathogenesis in 17 instances of . 


laparotomy scar endometriosis, all but one of 
which followed salpingectomy. In 12 of these he 
injected dyed gelatin into the lumen of the uterus 
before removal and in 8 instances (66%) he was 
able to demonstrate the gelatin in the endome- 
triosis of the abdominal scar. In 1 instance the 
endometrial tract from the tubal stump was 7 cm. 
long and endometrial sprouts had extended 4 cm. 
farther through the scar to the skin—a total ex- 
tension of endometrial glands of 11 cm. beyond 
the tubal stump. 

In 1930, Everett studied the junction of the 
interstitial portion of the tubes with the cornua of 
the uterus in patients who had had no previous 
surgery. Of 122 tubes studied, 37 (30.3%) showed 
tubal adenomyosis classified as follows: 


Epithelium 


Endometrial stroma or stromalike 
tissue 


Therefore he stated that “an operative trauma 
with a transplantation is not necessary in the 
region of the uterine cornu.” 

In the 1930’s, Philipp and Huber. (95, 154, 155, 
156, 157) made a careful study of the tubes and 
uteri from 23 patients who had had pelvic or ab- 
dominal endometriosis. They found that 19 of 
these had endometrial extension from the cornual 
portion of the uterus into the tubes—r14 bilateral- 
ly—and that 9 had actual endometrial polyps of 
the tubes—3 bilaterally. Using hysterosalpin- 
gography, they studied tubal patency and con- 
cluded that, excluding (1) premenstrual closure 
and (2) closure by submucous fibroids, all closure 
of the interstitial portion of the tube is due to 
tubal endometriosis. 

They theorized that endometriosis extends out- 
ward from the cornual portion of the uterus to the 
interstitial portion of the tube, causing tubal 
adenomyosis. From this, bits of healthy endo- 
metrial tissue may: (1) break off, pass out of the 
tube, and implant on the peritoneum, or (2) break 
off from the serosal surface of the tube and implant 
elsewhere in the peritoneal cavity. 

Philipp and Huber (157) concluded from their 
studies that in the patients who suffered abdom- 
inal endometriosis following tubal endometriosis 
the condition occurred in four-fifths of them as a 
result of retrograde tubal migration and implanta- 
tion on the peritoneum of healthy bits of endome- 
trium, and in one-fifth by direct extension through 
the tubal wall opening out into the peritoneal 
cavity. 
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Weyeneth first pointed out that unilateral tubal 
adenomyosis is frequently accompanied by homo- 
lateral uterine adenomyosis. For this reason, and 
because adenomyosis occurs more frequently in 
association with anomalies of the tubes than in 
association with previous inflammation of the 
tubes, Wrork and Broders consider tubal adeno- 
myosis to be of congenital origin. They also noted 
that it sometimes occurred unilaterally in patients 
who had had bilateral salpingitis, and conse- 
quently they doubted that inflammation was of 
primary etiologic importance. In this connection, 
Yin has recently reported 2 cases of adenomyosis 
uteri with associated congenital uterine anomalies. 

Schenken and Burns studied and classified 329 
isthmic nodules from the tubes of 208 patients. 
They concluded that approximately 70 per cent 
were adenomyomatous lesions, of which 6.7 per 

‘cent contained endometrial tissue and the re- 
mainder, endosalpingian tissue. Rintelen studied 
the incidence of tubal endometriosis in 513 women 
who had had no pathological symptoms clinically 
referable to the uterus or tubes, but upon whom 
sterilization operations were performed. He com- 
piled the following surprising statistics: 


Cases of Tubal 


Percentage of cases 
Endometriosis 


Ages in Group 


13-20 6 4.61 


21-30 4.23 
3.25 


9 
31-40 6 
° 


41-45 


Wrork and Broders observed that adenomyosis 
tends to occur most commonly at the tubouterine 
junction and that its incidence seems to diminish 
caudad and craniad from this region. These in- 
vestigators and others (139, 203) have considered 
the tubouterine junction to be a transitional area 
where interchange between tubal and uterine mu- 
cosal characteristics are the rule rather than the 
exception, and where glandular tissue is more like- 
ly than elsewhere to tunnel into the muscularis to 
cause a hypertrophic response thereof, and result 
in adenomyosis. 

Other investigators (18, 112, 140, 173, 186) have 
noted a correlation between the occurrence of 
tubal adenomyosis and the occurrence of tubal 
pregnancies. Lash (112) has observed a human 
ovum within a small tubule in a patient who had 
tubal adenomyosis. Whether this ovum entered 
the tubule from the tubal end or through a possible 
abdominal ostium is not known. Concerning the 
coincidence of tubal adenomyosis and tubal preg- 
nancy, Schauffler and Wynia report an operation 
in which they found an interstitial pregnancy in 
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one tube, surrounded by a large decidual reaction, 
and adenomyosis of the interstitial portion of the 
other tube, also containing a definite decidual re- 
action. Casler (18) reports that 6 years after re- 
moving a right tubal pregnancy and a left cystic 
ovary he had to operate again on the same pa- 
tient, this time for removal of another tubal preg- 
nancy within the stump of the right tube. Sam- 
maritino made serial sections of 100 tubal preg- 
nancies. In 16 of the tubes he discovered endo- 
metriosis. Still other investigators (34, 124) have 
reported coincident occurrence of ovarian preg- 
nancies and ovarian endometriosis in the same 
ovary and have suggested that ectopic endome- 
trium is an important factor in ectopic implanta- 
tion of fertilized ova. 

Obviously most of these observations are sub- 
ject to varied interpretation. However, the inter- 
pretations presented by various investigators 
seem to indicate that proliferative phenomena oc- 
cur in the region of the tubouterine junction rather 
frequently, and that the occurrence of endometri- 
osis in conjunction with these phenomena is con- 
siderably greater than heretofore suspected. 

Probably the correct attitude toward this par- 
ticular subject was expressed by McKelvey in his 
review of the five papers by Philipp and Huber. 
He wrote, “This work is an interesting and per- 
haps important contribution. While the original 
(articles) contain much repetition and too much 
speculation they should certainly be careiully 
read. The work would seem to justify confirma- 
tory studies.” 

More specifically, it seems fairly well established 
that adenomyosis occurs with surprising frequency 
at the tubouterine junction; that the epithelium 
thereof may be uterine type, tubal type, or both, 
and may or may not be surrounded by stroma; 
and that the glands thereof may extend through 
the musculature to the serosa, and in some cases, 
well beyond. Still in the realm of theory, how- 
ever, are the suggestions that bits of healthy tissue 
break off either from the mucosal surface of adeno- 
myotic areas to migrate out of the tubes, or from 
the serosal surface of adenomyotic areas to travel 
elsewhere in the pelvis—in either instance to im- 
plant and produce external endometriosis. 


D. MALIGNANT CHANGES 


Malignant changes within ectopic endometrial 
lesions are not common. 

1. Carcinomatous change. Hosai and Meeker 
(94) reported carcinomatous changes within endo- 
metriosis of the transverse colon. Other men (178) 
have observed rare carcinomatous changes in ec- 
topic endometrial tissue. 
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2. Sarcomatous change. A number of authors 
(17, 63, 84, 135, 154) have described an unusual 
type of uterine “endometriosis” which consists 
almost entirely of stroma. Miller and Tennent 
described it grossly as a yellow, rubbery substance 
and said that it tends to grow down lymphatics, 
leaving the walls of the lymphatics dilated but 
intact. There is a heavy reticulum between the 
cells, and the blood vessel walls are markedly 
hypertrophied. TeLinde suggests that the name 
‘‘stromatosis” would be most descriptive of this 
particular condition. Philipp and Huber mention 
the “hystolytic power” (154) of this type of endo- 
metrial change. They mention 1 case and Goodall 
(63) mentions 2 such cases which subsequently de- 
veloped sarcoma within this stromal “endome- 
triosis,”’ reportedly checked before and after with 
microscopical sections. 


II. Facrors Wuicu May STIMULATE 
THE DEVELOPMENT OF ENDOMETRIOSIS 


This subject is for the most part within the 
realm of theories. First mechanical, then inflam- 
matory, and, finally, hormonal factors will be con- 
sidered. 


A. MECHANICAL FACTORS 


1. Surgery, curettage, insufflation. Mechanical 
transplantation of endometrial tissue during lap- 
arotomy, delivery, and curettage has already been 
considered (see mechanical transplantation the- 
ory). There is no doubt that healthy proliferative 
endometrium can be transplanted, and that it 
frequently will grow and function in the new site. 
To study the effect of curettage, Watkins (214) 
operated upon 8 patients immediately after curet- 
tage. In all 8 patients he observed from 5 to 60 
c.c. of blood in the cul-de-sac and also blood drip- 
ping from the fimbriated ends of the tubes. 

Not previously mentioned herein is the theory, 
often suggested but never substantiated, that cur- 
ettage may instigate the development of adeno- 
myosis uteri. 

Nor has the possible role of tubal insufflation 
been considered to any extent. Spirito forced air 
through the uteri and tubes of rabbits and guinea 
pigs on ro successive days. One hundred and 
twenty-four days later, at autopsy, he observed 
endometrial cysts implanted on the peritoneum, 
identical in microappearance with those which re- 
sulted from surgical transplantation of endome- 
trium in the same species. Consequently, he 
reasoned that the Rubin test may be an instigat- 
ing factor in external endometriosis, and he pointed 
out that endometriosis is reported most frequently 
from the United States and Germany, countries 
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which also report most frequent use of the Rubin 


severe cases, endometriosis is observed most fre- 
quently by those operators who have trained them- 
selves to recognize it grossly (51, 52, 178, 179). 
Therefore, it seems likely that the increased inci- 
dence of reports of endometriosis from the United 
Statesand Germany derives from increased interest 
in the subject and careful observation of operative 
patients in these countries rather than from other 
factors. It is conceivable, however, that develop- 
ment of a high intrauterine pressure to overcome 
obstruction during a Rubin test, followed by a 
sudden gushing of gas out of the tube, with the 
release of obstruction, might be accompanied by 
transportation of endometrial particles through 
the tubal lumen, especially if tubal adenomyosis 
is present. 

The physiology and anatomy of the tubes were 
discussed previously herein (see implantation 
theory). Concerning their pathology, Goodall 
(61) considered ‘‘praeternatural patulousness of 
the Fallopian tubes to be a menace to the peri- 
toneal cavity.” He cited the histories of several 
patients who had had pelvic peritonitis in whom 
he was able to pass gas through the tubes at 20 
mm. Hg., and he theorized that the patulousness 
of the tubes facilitated retrograde passage of in- 
fection. However, he did not attempt to apply 
this “‘praeternatural patulousness” to the retro- 
grade menstruation theory of endometriosis, and 
it is pertinent to point out that these tests were 
not made at the time of menstruation when tubes 
are most resistant to retrograde flow (166). 

2. Pathological anatomy of the genital canal. 
Uterine retrodisplacement. It is the opinion of 
many authors (31, 41, 111, 152, 214, 215, 216) 
that retrodisplacement of the uterus predisposes 
to retrograde menstruation. Watkins (214, 215) 
operated upon 8 women who had retrodisplaced 
uteri during menstruation, and observed blood 
dripping from the tubes in all 8. Examination of 
the blood in the cul-de-sac was reported as show- 
ing red blood cells, leucocytes, and endometrial 
cells. Upon 11 other patients with retrodisplaced 
uteri Watkins used the following procedure im- 
mediately prior to operation: with a 2-way can- 
nula he sucked 1 per cent methylene blue into the 
uteri under negative pressure. About 5 c.c. of the 
solution were retained in each instance. At opera- 
tion he observed that 5 patients had closed tubes; 
4 patients with open tubes had mild to moderate 
staining of the fluid in the cul-de-sac; 1 patient, 
with open tubes, had no staining of the fluid in the 
cul-de-sac; and in 1 patient with large myomas 
the dye was not retained in the uterine cavity. 


test. It should be mentioned that in all except’ 
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Watkins also made several unsuccessful attempts 
to instill dye into “upright” uteri. 

These observations were made with the patient 
lying on her back. With the body in such a po- 
sition gravity favors the retrograde (transtubal) 
flow of intrauterine fluid. However, if the retro- 
displacement is not of third degree and the patient 
is in any other standard position, i.e., standing, 
sitting, or lying prone, gravity is more likely to 
favor the normal flow of intrauterine fluid through 
the cervical canal, provided no cervical obstruc- 
tion exists, for the cervix will then be lower than 
the uterine lumen. 

Polak and Stacy determined that approximately 
20 per cent of all women have retrodisplaced 
uteri, and of these only about one-sixth have dys- 
menorrhea (199). Fallas and Rosenblum report 
some degree of uterine retrodisplacement in 52.6 
per cent of 260 patients with endometriosis, but 
Haydon reports uterine retrodisplacement in only 
14 per cent of 569, and Payne in only 7 per cent of 
307 patients with this condition. (It should be 
noted here that some observers think that dense 
adhesions between the posterior wall of the uterus 
and endometriotic lesions in the posterior cul-de- 
sac actually produce uterine retrodisplacement). 

From these sundry observations it seems likely 
that a sufficient degree of primary uterine retro- 
displacement may facilitate the flow of intra- 
uterine fluid out through the tubes, provided the 
subject be in supine position. More than this 
cannot be concluded. 

Cervical Obstruction. Watkins (216) pointed out 
that sharp anteflexion or retroflexion of the body 
of the uterus on the cervix would cause constric- 
tion of the cervical lumen. Curtis (29, 30) has re- 
peatedly demonstrated that cervical strictures 
may follow endocervicitis or cervical instrumenta- 
tion (especially cautery) or, less frequently, a tu- 
mor encroaching on the cervical lumen. There 
are numerous reports of instances of congenital 
atresia of the cervix or vagina (8, 46, 55, 97). If 
severe enough, many of these lesions will obstruct 
normal outflow through the cervix and vagina, 
and tend to cause retrograde flow through the 
tubes. However, in the last mentioned, congenital 
atresias of the lower genital canal, it is remarkable 
how much dilatation of the vagina takes place 
before hematometra develops, how much dilata- 
ticn of the cervix and uterus takes place before 
hematosalpinx develops, and how much of the 
latter occurs before a chocolate cyst involving the 
fimbria and ovary develops. This seems to indi- 
cate that retrograde menstruation is not a simple 
and easy process. Bernstein and Walter report 10 
instances of congenital atresia of the lower genital 
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canal, among which 2 instances of pelvic endome- 
triosis were observed. They also report 9 instances 
of acquired atresia of the lower genital canal, 
among which 2 instances of adenomyosis and 1 
instance of pelvic endometriosis were observed — 
totaling 5, or 26.3 per cent, of the 19 operative 
cases. Holmes (92) reports the incidence of endo- 
metriosis among all gynecological patients who 
submit to abdominal operations as ranging from 
21.8 per cent (Sampson) to 26.0 per cent (Holmes) 
to 32.0 per cent (Meigs). These figures do not 
indicate an increased incidence of endometriosis 
among the 19 patients who had congenital or 
acquired atresias of the lower genital canal, de- 
spite frequent hematocolpos, hematometra, and 
hematosalpinx. 

3. Pregnancy. Meigs (126) reported that mild 
adenomyosis is more common in women who have 
had multiple pregnancies, according to statistics 
at the Massachusetts General Hospital. Scott re- 
ported 5 instances of adenomyosis and coincident 
spontaneous rupture of the uterus during preg- 
nancy. Sackett reported the history of a woman 
whose uterus contracted well during her first 
cesarean section, but would not contract at all 
during her second section, 21% years later. Hyster- 
ectomy was performed and marked adenomyosis 
with decidual reaction therein was discovered. 
Frankl (48) states that symptomatic internal 
endometriosis is most commonly found in the age 
group from 41 to 50, whereas external endometri- 
osis Is most commonly found during the preceding 
decade. Bloom writes, ‘In pregnancy, the con- 
nective tissue of the uterus becomes more abun- 
dant and succulent, which causes considerable 
loosening of coherence between muscle bundles.” 

However, if pregnancy is a factor in the develop- 
ment of adenomyosis, it still is not known on what 
basis, mechanical or hormonal, or both. 


B. INFLAMMATORY FACTORS 


Frankl (48) has stated that there is very definite 
evidence of inflammation around external endo- 
metriosis. Sampson (178, 179) theorized that re- 
gurgitating menstrual blood is especially irritating 
to the pelvic peritoneum, stimulating in it an in- 
flammatory condition which facilitates implanta- 
tion of endometrial particles thereon. Meyer (132) 
theorized that following pelvic inflammation the 
“healing process runs riot” causing metaplasia of 
the epithelium and subepithelial cells into endo- 
metrial-like tissues. Apparently, regardless of 
one’s theories concerning histogenesis, a number 
of investigators have postulated the intercession 
of an inflammatory process as abetting the de- 
velopment of endometriosis. 
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It is a well known fact that there are inflamma- 
tory changes in and around active endometriosal 
lesions. However, these changes are a local re- 
sponse to a semi-invasive tissue in a foreign loca- 
tion, aggravated periodically by the menstrual 
cycle. Therefore, it seems like placing the cart 
before the horse to say that these inflammatory 
changes cause, or are a factor in causing the de- 
velopment of endometriosis. 


C. HORMONAL FACTORS 


Here the flight of theories approaches a zenith. 
Conversely, although inferential “evidence” is 
abundant, one can plumb the depths, yet seldom 
find a solid foundation of fact. 

A number of authors (3, 35, 125, 144, 193, 222) 
have written that the primary factor initiating the 
development of endometriosis is hormonal in na- 
ture. As early as 1931 Novak (144) theorized, 
“The sensitizing influence must be of physiolog- 
ical nature, probably bound up with the internal 
secretion of the female gonads.” This theory will 
be discussed under several subheadings. 

1. Response of ectopic endometrium to ovarian 
hormones. The ability of active endometriotic 
lesions to respond to ovarian hormones in a man- 
ner similar to the response of uterine endometrium 
has been demonstrated histologically by several 
authors (59, 64, 149). Goldstine and Fogelson’s 
photomicrographs, taken from endometriomas of 
the rectovaginal septum, not only show all phases 
(proliferative, secretory, menstrual) of endome- 
trial response to ovarian hormones but also show a 
gland with cells of tubal type epithelium. 

Faulkner and Reimenschneider report the case 
of a “postmenopausal” woman whose rectovaginal 
endometriosis was reactivated by therapy with 
stilbestrol (1 mgm. per day for 15 days). She suf- 
fered rectal bleeding sufficient to cause a drop in 
the red blood count to 2,270,000. The bleeding 
stopped when the stilbestrol was discontinued. 

Weinstein et al.,and Hobbs and Bortnick (88, 
89) demonstrated that endometrial transplants in 
rabbits responded to injections of estrogens in the 
same manner as the uterine endometrium, and the 
latter authors also noted decidual reactions in 
endometrial transplants of pregnant animals. 
While transplanting endometrial tissue in rabbits, 
Neumann found that ectopic endometrial cysts 
would develop in his normal rabbits, but none 
were found in animals previously castrated. How- 
ever, Jacobson (99) found endometrial cysts which 
were developing in rabbits which he castrated at 
the time of the transplantation, but the cyst walls 
were much thinner than were those which devel- 
oped in normal rabbits. 


It must be concluded that ectopic endometrial 


tissues and regular endometrium respond to hor-’ 


mones in a similar manner. It is argued that, if 
the ovarian hormones influence the development 
of intrauterine endometrium, it is reasonable to 
theorize that the same hormones would occasion- 
ally influence the development of embryonically 
related cells outside the uterine endometrium in 
such a manner that ectopic endometrium might 
result. There is no proof that this is impossible. 
However, the ability to stimulate already existing 
tissue to physiological activity is not the same nor 
even necessarily related to the ability to initiate 
the development of new tissue. 

2. Relative tissue sensitivity to hormonal stimu- 
lation. (a) Goodall (63) and others have indicated 
that the lesions of endometriosis which do not 
show cyclic activity in conjunction with the uter- 
ine endometrium are derived from the so-called 
insensitive basal layer, while the more active endo- 
metriotic lesions are derived from the superficial 
two-thirds of the endometrium which responds to 
hormonal stimuli by menstruating. However, 
Hartman excised the endometrium from monkeys 
as completely as possible, certainly leaving behind 
only a few fragments of the basal layer, and he 
found completely regenerated, functional endo- 
metrium in these monkeys from 14 to 20 days 
after operation. This was repeated 4 times in one 
animal. Many of the animals so treated subse- 
quently became pregnant, one animal 3 times, and 
delivered normal fetuses. Certainly in these mon- 
keys, cells derived from basal tissue responded 
normally to ovarian hormones. 

A more likely explanation for variation in ac- 
tivity of ectopic endometrium is available. Bar- 
telmez (6, 7) studied human uteri removed at the 
time of menstruation and discovered that different 
areas in the superficial endometrium of a single 
uterus responded differently both in time and de- 
gree. Concerning ectopic endometrial tissue, the 
corollary explanation is obvious, although the 
reason for differing sensitivity is not known. 

Ranging farther into theory, if ectopic endome- 
trium evolves by a process of metaplasia from 
peritoneal and subserosal cells, at any one time 
there must be several stages of maturity repre- 
sented in different lesions. Theoretically, the most 
differentiated tissue would respond most readily 
to hormonal stimulation and vice versa. 

(b) Goodall (63) mentions that he frequently 
finds the pelvic peritoneum perceptibly thicker in 
endometriotic patients than in others. He calls 
this pelvic sclerosis, differentiates it from scar 
tissue, and says it is due to the same hormonal 
stimuli which facilitate the development of endo- 
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metriosis. If there is any basis for the suggestions 
of Novak (145) and Allen (3) that endometriosis 
is a manifestation of cellular metaplasia following 
hormonal stimuli, then surely the serosa and sub- 
serosa of the pelvic and lower abdominal peri- 
toneum should show more susceptibility to the 
ovarian hormones than should more distant tissues 
of the body, because of close embryonic relation- 
ship to endometrial tissue—as shown by Gruen- 
wald (67, 68, 69, 70, 71). In this connection, Scott 
points out that as the distance from the ovary in- 
creases, the tendency for subperitoneal tissues to 
produce a decidual reaction decreases, and Novak 
(144) notes that “the distribution of decidual 
plaques is almost identical with that of endome- 
triosis.”” As noted above, these suggestions are all 
of an inferential nature. 

3. Age incidence. The age frequency graph 
(Fig. 6), adapted from Fallas and Rosenblum’s 
statistics, demonstrates the usual ages at which 
patients suffering from external or internal endo- 
metriosis come to operation. Statistics of other 
investigators (1, 106, 151) agree essentially with 
the age incidence depicted. 

Although patients suffering from endometriosis 
have come to operation most frequently during 
the fourth and fifth decades of life, Fallon (42) has 
recently reported that 4 per cent of the last 225 
endometriosis patients upon whom he operated 
have been teen age girls. Many of these gave his- 
tories of increasing dysmenorrhea. In the remain- 
der the endometriosis was discovered at operation. 
In a routine examination of supposedly normal 
tubes, Rintelen found tubal endometriosis in 4.61 
per cent of 130 teen age girls. Holmes (92) sug- 
gests that increasing dysmenorrhea and pelvic 
pain occurring in the second decade of life may 
often represent symptoms of the early stages of 
endometriosis; more severe symptoms leading to 
operation in the third and fourth decades repre- 
sent later stages of the disease. 

Obviously, endometriosis occurs during the sex- 
ually active period of life, starting after puberty 
and stopping in most instances (65, 193) at the 
menopause. It is perhaps too easy to assume, 
then, that those hormonal factors which produce 
sexual maturity in women also may produce endo- 
metriosis. Attention should again be called to the 
fact that stimulation of growth of an existing 
structure is not the same as neogenesis of that 
structure. 

4. Infertility. Gardner (52) writes, “Often en- 
dometriosis is first recognized when a search is 
being made fora woman’s failure to conceive. . . .”’. 
Numerous authors (1, 19, 21, 36, 41, 43, 52, 107, 
109, 118, 194, 195) agree that the percentage of 
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Fig. 6. Age incidence of endometriosis—adapted from 
Fallas and Rosenblum (41). Patients in whom only exter- 
nal endometriosis was found came to operation most fre- 
quently at age 35; internal endometriosis, at age 45; both 
combined in same patients, at age 40. The majority of all 
endometriosis patients came to operation between the ages 
of 35 and 50. External endometriosis , 95 cases; in- 
ternal endometriosis , 129 cases; both types in same 
patient*****, 36 cases; all cases of endometriosis—- 

260 cases. 


infertility among these patients is much higher 
than normal. Absolute sterility is variously esti- 
mated at from 20 to 70 per cent; relative sterility, 
at from 50 to go per cent. Likewise, authors are 
somewhat dubious about the ability of these pa- 
tients to conceive even after corrective surgery. 
Lock and Meyers summarized the reports of var- 
ious operators (21, 77, 107, 152, 209). Among 
these, by far the best results were obtained by 
Turunen (209). Of 200 “endometriosis-sterility”’ 
patients he operated upon, about 32 per cent were 
able to conceive postoperatively; however, no re- 
port is made of the number of living, term babies 
which accrued. 

Again the question of precedence arises—the 
cart, or the horse? Is this infertility caused by the 
endometriosis, per se, or is it caused by the same 
factors which initiate the development of endo- 
metriosis? The answer is not known, but the fact 
that this infertility often is noted early in sexual 
life, preceding rather than following the known 
development of endometriosis (43), favors the 
latter explanation, and King (108) uses this as an 
argument in favor of his ovarian metaplasia theory. 
Lack of ovulation is most frequently given as the 
cause of sterility in these patients, but no study 
has been undertaken to prove or disprove this 
statement. 
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No one knows how many women with endome- 
triosis have become pregnant because no one 
knows how many women have mild, more or less 
asymptomatic endometriosis. Therefore, statistics 
correlating infertility and endometriosis are only 
significant with relation to those more severe cases 
which come to surgery and which are proved 
pathologically. 

5. Coincident pelvic pathology. Many authors 

(1, 3, 36, 41, 47, 63, 77, 95, 109, 117, 136, 152, 
195, 222) report that the incidence of fibromyoma 
of the uterus is high among patients who have 
endometriosis, ranging from 22 to 73 per cent. 
(Curtis [31] records that according to autopsy 
reports ‘‘one out of every five women of mature 
years has uterine myomata” [20%], but he men- 
tions that many of these are too minute to be 
clinically significant). Many authors (41, 47, 77, 
103, 117, 136, 222) also report an increased inci- 
dence of endometrial hyperplasia, from 10 to 71%; 
of endometrial polyps, from 8 to 14%; and of 
follicular cysts, from 14 to 22%, among endome- 
triosis patients who have been operated on. From 
these and similar statistics (196) some writers 
(35, 103, 222) have inferred that endometriosis is 
but one of several manifestations of “‘hyperestrin- 
ism” displayed by some women. However, Sturgis 
points out that the diagnosis of endometriosis was 
made in only 15.7 per cent of 51 patients who had 
endometriosis. The remaining 84.3 per cent of the 
patients were operated upon for other pelvic dis- 
ease, such as myoma and ovarian cysts, at which 
operations the endometriosis was incidentally dis- 
covered. Other writers (21, 41, 43, 51, 52) have 
remarked upon the infrequency with which a pre- 
operative diagnosis of endometriosis can be made 
with any degree of certainty. Thus, it seems likely 
that the statistical correlations noted may be more 
apparent than real, since in many instances the 
patients were probably operated upon because of 
symptoms and findings produced by their myomas, 
ovarian cysts, uterine polyps, or endometrial hy- 
perplasia, with endometriosis as an incidental 
tinding at operation. There may be as many wom- 
en without myomas, but with endometriosis, who 
have no symptoms. Therefore, these patients 
would not be operated upon, and, thus, their endo- 
metriosis would not be discovered. 

Consequently, no conclusion can be drawn from 
the relative statistics listed concerning the etiology 
of endometriosis. 

6. Cyclic stimulation theory. Meigs (125, 126) 
noted that whereas endometriosis was observed in 
from 28 to so per cent of private gynecological 
operative patients, it was observed in from only 5 
to 8 per cent of charity gynecological operative 
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patients. He observed that the most fundamental 
difference between these two groups was the ten- 
dency toward later marriage and less frequent 
pregnancies among the private patients. He the- 
orized that the resultant, cyclic, hormonal stimu- 
lation, uninterrupted by pregnancy and lactation 
during the first 17 to 27 menstrual years in many 
of his cases, was an important factor in the de- 
velopment of endometriosis. He postulated that 
earlier marriages and less contraception would 
protect somewhat against the development of 
endometriosis by insuring earlier and repeated 
pregnancies followed by lactation. In this con- 
nection, Fallon e¢ al. (43) noted that only 2 of 200 
patients with endometriosis had been pregnant 
within 5 years prior to their operation. 

This is an interesting theory with many ramifi- 
cations, both medical and sociological. However, 
it does seem to ignore the relatively tremendous 
concentrations of hormones which are produced 
during pregnancy. Proof or disproof of this theory 
may be possible after another generation of ob- 
servation and correlation. 


Ill. Summary 


It has been well established that endometrial 
tissue will extend outward from its normal loca- 
tion, either between muscle bundles or through 
lymphatics. This extension may on occasion pro- 
ceed beyond the confines of the uterus. There is 
some evidence that the uterotubal junction is the 
most frequent site of such activity. 

Likewise, particles of healthy endometrium can 
be surgically transplanted, and will grow in ec- 
topic sites. Theoretically such healthy endome- 
trial particles may (1) break off from the serosal 
surface of direct extension endometriosis and spon- 
taneously transplant themselves to some other 
serosal surface, or (2) break off from uterotubal 
adenomyosis, either spontaneously or as a result 
of intrauterine trauma, and may travel out through 
the tube spontaneously, or more likely after in- 
trauterine trauma, to implant on the peritoneum. 

Theories involving retrograde menstruation are 
still held in doubt because of the inability to pre- 
sent conclusive proof that the viability of men- 
strually discharged, endometrial particles is ade- 
quate to support implantation. 

The theory that all derivatives of the embryonic 
celomic lining retain the potential ability to de- 
velop endometrial-like tissue by a process of meta- 
plasia when properly stimulated has the following 
advantages: 

1. It is based on known embryology. 

2. It permits a physiological explanation for 
the development of endometriosis. 
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IV. APPENDIX 


ETIOLOGY OF ENDOMETRIOSIS 


A. OUTLINE HISTORY OF LITERATURE CONCERNING ENDOMETRIOSIS, CHRONOLOGICALLY ARRANGED 


Contribution 


Date 


Ref. Contribution 


Rokitansky, von 


First known record con- 
cerning endometriosis: 
described an adenoma 


1909 


Waldeyer 


Suggested that such lesions 

might originate from 
germinal epithelium of 
ovary 


Walker 


Reported ectopic decidual 
reaction of pelvic peri-| 
toneum coincident with 
uterine pregnancy 


Russell 


170, 171 


First to report endometrial 


tissue in ovaries: theor- 
ized origin from mis- 
placed paramesonephric 
tissue 


Recklinghausen, von 


161, 162 


Theorized that origin of 
adenomyoma from 
mesonephric duct cell 
rests 


Iwanofi 


Cullen 


Ries 


158, 159 


“First to rep to report adenomyo- 
e 


Theorized that origin of 
ovarian endometriosis is 
from mesonephric duct 
cell rests 

Suggested that the ‘endo- 
metrial elements of ade- 
nomyoma may develop 
from the peritoneal sur- 
face of the the uterus 


ma of round liga- 
ment, as such. Round 
ligament tumors reported 


by 5 other men. (Coulson-| 


1859, Eschenbaum-1880 

pold-1880, Roustan- 
og and Martin- 1891 
may have been adeno- 
myomas.) 


First to report endometrial 
tissue in the lymphatics 


1921-22 | 


Sampson 
| 


| 
| 
| 
| 


“Halban 


Schiller 


1936-39 | Philipp and Huber 


 Lockstaedt 


Demonstrated continuity 
between endometrium 
and subserosal endome- 
trioma 


Meyer 


First to report endometri- 
osis in a laparotomy 
scar 


Meyer 


Cullen 


First to report intestinal 
d rial ad 


Demonstrated that uterine 
adenomyosis can occur 
by direct extension of 
endometrium into myo: 
metrium 


1930-39 Navratil 


Brines and Blain 


Gruenwald 


174, 175, 
176 


| 150, 157 


| 137, 138 


First to report endometri- 
oma of the umbilicus as 
such 


| 
57 


| Enlarged on the serosal 
| metaplasia theory, sug- 
gesting local in amma- 
tion as an exciting factor 


“Theorized that retrograde 
menstruation of bits of 
endometrium through the 
tubes was followed by 
implantation and growth 
of endometriosis on ova 
ries and pelvic peritone- 
um 


Theorized that endome- 
trial tissue metastasized 
by way of lymphatics 


72,73 


First to report endometri- 
osis of the bladder 


Suggested that some endo- 
crine factor may induce 
serosal metaplasia 


Suggested that endothelial 
and other cells of mesen- 
chymal origin might un- 
dergo heteroplasia to 
form endometriosis 


Theorized that ovarian en- 
dometriosis resulted from 
metaplasia within atretic 
follicles and corpus lu- 
teum cysts 

Theorized that tubal endo- 
metriosis was the first 
step in the development 
of { pelvic endometriosis 


154, 155,! 


Reported endometriosis of 
the arm, suggesting ven- 
ous metastasis 

T heorized | that adenomyo- 
sis resulted from dediffer- 
entiation of myometrial 
cells to embryonic forms 
and redifferentiation to 
endometrial cells. 


Demonstrated, microscop- 
ically, the “embryologi- 
cal basis for the celomic 
metaplasia theory. 


3- Possible transitional stages have been ob- 


served microscopically. 


4. Spontaneously occurring endometriosis in 
all known locations can be explained on the basis 


of this theory. 


The theory of lymphatic metastasis of endo- 
metrial particles is possible, but its scope is lim- 
ited. All lymphatic phenomena thus far observed 
concerning endometriosis can be explained on the 


basis of: (1) direct extension through lymphatic 
spaces, or (2) metaplasia within the lymphatic 


system. 


The theory of venous metastasis of endometrial 
particles to produce endometriosis in distant parts 
of the body can be proved only by microscopic 
observation of an endometrioma in lung tissue. 

The paramesonephric cell rest theory is feasible, 
but is not at present susceptible to proof. 
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Date Name Ref. No. Name 
1870 | 212 || 1919 Meyer | 131 
| 
| | 
1806 Pick | 
| | | 
| 1027 | 189 | 
| 24 | 
I] 1931 King 108 
| | 
1903 128 | 
| | 
1941-43 67, 08, 
09, 70, 
71 
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The factors which may stimulate the develop- 
ment of endometriosis are more theoretical than 
the theories concerning the histogenesis thereof. 
Suffice it to say that: (1) some cases of endome- 
triosis may be induced by pelvic operative or 
diagnostic procedures; (2) it has not been deter- 
mined whether endometriosis occurs as a conse- 
quence of pelvic inflammation, or vice versa; (3) 
endometriosis occurs during the sexually active 
period of a woman’s life, usually regressing spon- 
taneously after the menopause whether spontan- 
eous or artificial; and (4) infertility is higher than 
average among patients suffering from endome- 
triosis. These last two observations indicate that 
the ovarian hormones are related to endometriosis. 
Whether the relationship is that of an initial stim- 
ulating force, or simply that of an incidental 
physiological function is not known. 

This subject, like so many subjects in medicine, 
is weighted with many worthy thoughts, but few 
golden truths. One excellent consequence of the 
widespread interest in endometriosis is that this 
condition is being recognized more frequently now 
than previously at the operating table. Further 
knowledge of its etiology may facilitate preopera- 
tive diagnosis earlier in the disease than is now 
possible. 

‘The writer wishes to acknowledge most gratefully the repeated 


encouragement, invaluable advice and selfless assistance re- 
ceived from Dr. R. R. Greene. 
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Ocular Involvement in Rats on Diets Deficient in 
Amino Acids: I. Tryptophan. ARMANDO FER- 
RARO, LEON Roizin, and MorcAN Wortay. Arch. 
Ophth., Chic., 1947, 38: 331. 

During the past 4 years the authors have been 
engaged in a study of the effects of various amino 
acid-deficient diets on the growth, development, and 
morphology of various body tissues and organs, and 
on the endocrine glands and nervous system in rats. 
Up to the present they have observed ocular involve- 
ment with diets deficient in tryptophan and valine. 
The experiments confirm, extend, and complete some 
of the observations made by earlier workers follow- 
ing their experiments with rats maintained on tryp- 
tophan-deficient diets. 

In the present article, the authors pay particular 
attention to the development and the histologic 
character of the cataractous changes in the lens asso- 
ciated with this deficiency. 

The ocular changes, in order of their appearance, 
may be described thus: 

1. In younger animals there appeared spectacle 
eyes, conjunctivitis, superficial vascularization of the 
cornea and, occasionally, cataractous changes in the 
lens. This group of animals did not resist for long 
on the deficient diet and generally died before pre- 
senting specific symptoms of tryptophan deficiency, 
noticeable to a greater degree in the next group. 

2. In rats of greater development, spectacle eyes 
" were apparent at times, but less frequently, and toa 
less pronounced degree than in younger group. How- 
ever, corneal vascularization and, particularly, vari- 
ous degrees of cataractous changes in the lens were 
more constant. 

3. Ina third group comprising adult rats weighing 
200 gm., spectacle eyes and conjunctivitis were noted 
only occasionally, whereas vascularization of the 
cornea was more commonly observed. 

The authors believe, therefore, that the develop- 
ment of cataractous changes in the lens occurred im- 
mediately before the rats reached the adult stage. 
They consider it an established fact that tryptophan 
is able to prevent, improve, and cure the general 
clinical, as well as some of the ocular, symptoms pro- 
duced experimentally by tryptophan-deficient diets. 
These changes are of two types: (1) the earlier ones, 
characterized chiefly by water splitting of the lens 
fibers and vacuolation, changes which the experi- 
ments have established to be reversible under tryp- 
tophan treatment, and (2) the more advanced ones 
leading to disorganization of the structure of the lens, 
changes which seem to be irreversible. 

J. Woopxvutt Overton, M.D. 
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Ocular Changes in Rats on Diets Deficient in Amino 
Acids: II. Corneal Dystrophy Due to Valine 
Deficiency. ARMANDO FERRARO, LEON RoizINn, 
IsADORE GIVNER, and Morcan Wortuy. Arch. 
Ophth., Chic., 1947, 38: 342. 


It has been established that of the 22 most impor- 
tant amino acids, 10 are absolutely essential to grow- 
ing animals, and 8 are necessary for the maintenance 
of the nitrogen equilibrium in adult man. 

In this preliminary communication, the authors 
report their observations on rats reared on a valine- 
deficient diet. They observed that changes develop 
in the cornea in addition to various changes and 
structural alterations in other organs, which are still 
the subject of microscopic studies. The corneal 
changes seem to be the result of edema and progres- 
sive degeneration, leading gradually to keratiniza- 
tion and disorganization of the epithelial structure 
of the cornea. These changes are generally encoun- 
tered in the interpalpebral space. In addition, pro- 
nounced deep vascularization of the cornea is ob- 
served. Slight changes in the lens, chiefly vacuola- 
tion of the cortex, are only occasionally noted. 

The structural changes in the eye appear to be re- 
versible. The corneal changes appear to be the more 
prominent feature of the ocular involvement. The 
authors feel justified in naming the corneal change 
“nutritional corneal dystrophy.” 

J. Woopxvu Lt Overton, M.D. 


Intraocular Foreign Bodies. Grorcr M. Hark. J. 
Am. M. Ass., 1947, 135: 804. 


The author discusses intraocular foreign bodies. 
He points out that the toxicity of foreign bodies for 
ocular tissues varies according to their composition. 
Gold, silver, and platinum are well tolerated. Iron 
and copper oxidize rapidly and result in siderosis 
bulbi or chalcosis. Lead and zinc are somewhat ir- 
ritating. Glass, aluminum, and plastics are prac- 
tically inert. 

Haik concludes that the presence of an intraocular 
foreign body in the eye is always a serious matter, 
the degree of seriousness depending on its location. 
Immediate extraction of the foreign body is not 
always necessary. Accurate localization is most 
essential. Roentgenologic localization should be 
supplemented with the use of the Berman or Carney 
locator. The technique of extraction depends on the 
composition and location of the foreign body and on 
the condition of the eye. Magnet extraction is pre- 
ferable but surgical procedures are required for the 
removal of nonmagnetic foreign bodies. Emergency 
enucleation of the eyeball is seldom justified. 

Chemotherapeutic substances, antibiotics, and 
foreign protein should be administered routinely in 


the treatment of all perforating wounds. The regi- 
men found most effective was the administration of 
penicillin in from 40,000 to 50,000 Oxford unit 
dosages as soon after injury as possible, which were 
continued until 2,500,000 units had been given. 
JosHva ZuCKERMAN, M.D. 


Use of Air Injections into Tenon’s Capsule for 
Localization of Orbital Foreign Bodies. BrENJa- 
MIN FRIEDMAN. Arch. Ophth., Chic., 1947, 38: 660. 


The author believes that the injection of air into 
Tenon’s capsule may be of considerable diagnostic 
value in the localization of orbital foreign bodies by 
outlining the contour of the globe and providing a 
basis for judging their relative positions. From 6 
to ro cubic centimeters of air injected into Tenon’s 
capsule, either in the upper outer quadrant or near 
the position of the known foreign body, is sufficient 
to push the globe forward. Roentgenograms at vari- 
ous angles, or stereoscopic films, should be taken on 
flawless cassettes. If the foreign body is extraocular, 
it will be separated from the globe by the interven- 
ing air pocket. The injection of air is contraindi- 
cated in the presence of a large recent perforation, 
or in cases in which immediate operation is contem- 
plated. Rocer H. Jounson, M.D. 


Tenotomy of the Superior Oblique for Hypertro- 
pia: Preliminary Report. R. N. Berke. Arch. 
Ophth., Chic., 1947, 38: 605. 


The author describes a surgical procedure for the 
cure of hypertropia associated with overaction of 
the superior oblique muscle. Overaction of the su- 
perior oblique muscle occurs rarely as a primary 
spasm, but generally is due to a weakening of the 
homolateral inferior oblique muscle or of the con- 
tralateral inferior rectus muscle. These patients 
experience ocular discomfort, headaches, vertical 
diplopia, and difficulty in reading. It is character- 
ized by head tilting and by vertical deviation which 
increases in adduction and in the lower temporal 
fields. If the vertical deviation is 5 prism diopters 
or less, prisms or fusion exercises may be sufficient. 
Operative treatment is indicated if symptoms per- 
sist. Asa general rule, all surgical procedures on the 
vertically acting extraocular muscles are directed 
toward (1) strengthening the weak muscle, (2) 
weakening the direct antagonists, or (3) weakening 
the yoke muscle. Tenotomy or tenectomy of the 
superior oblique muscle had never been performed 
previously to relieve hypertropia in a patient with 
overaction of the oblique muscles. Most ophthalmic 
surgeons have questioned its advisability. The au- 
thor believes it is a safe, simple, satisfactory proce- 
dure and that it should be performed whenever the 
muscle is overactive and the symptoms of the hy- 
pertropia cannot be relieved by nonoperative means. 
In cases of paralysis of the third nerve and in cases 
of so-called paralysis of elevation, the superior ob- 
lique muscle should be tenectomized. 

Anatomically, the sheath of the tendon of the su- 
perior oblique muscle has many attachments to 
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the adjacent muscles and surrounding tissue. There 
are also many delicate areolar tissue fibrillae con- 
necting the tendon to its sheath. It is believed 
these attachments allow the muscle tendon to be 
cut with only a weakening of its action and not a 
paralysis. The surgical procedure can be done under 
either a local or general anesthetic. The conjunc- 
tiva and Tenon’s capsule are incised in the superior 
nasal fornix and the tissue between Tenon’s capsule 
and the sclera is undermined posteriorly. A mus- 
cle hook is passed from 1o to 12 millimeters back- 
ward between Tenon’s capsule and the sclera with 
the hook flat against the latter. The point is then 
turned upward toward the roof of the orbit so as to 
engage the reflected tendon and sheath of the supe- 
rior oblique muscle. The tendon can be identified 
by its color and by palpation under traction. De- 
pending on the amount of hyperphoria present, the 
tendon may be incised or a variable amount of it 
may be removed. The conjunctiva is then closed. 
The patients were divided into three groups: The 
first group was made up of those who had had a sim- 
ple tenotomy lateral to the superior rectus muscle 
and in whom good results had been obtained in only 
I case out of 4; the second group was made up of 6 
patients who had had a simple tenotomy on the na- 
sal side of the superior rectus muscle, in which 
group there were only 2 failures, the 4 remaining 
patients having from 13 to 15 prism diopters of cor- 
rection in the field of greatest action of the superior 
oblique muscle. In the third group there were 10 
patients who had had tenectomy without a single 
failure, the amount of correction in the field of great- 
est deviation varying from 10 to 30 prism diopters. 
RoceER H. Jonson, M.D. 


Trachoma: A Possible Carrier State. Martin Bo- 
DIAN. Arch. Ophth., Chic., 1947, 38: 450. 


The author attempted to determine the morbidity 
rate and a possible carrier state of trachoma among 
the natives of Figi, and to determine the spread of 
trachoma to American troops stationed in that re- 
gion. 

Fifty American soldiers who had lived there un- 
der strict military sanitation for over a year were 
examined, and although nearly all showed mild con- 
junctival hyperemia, none was found to have tra- 
choma and no inclusion bodies were found on any 
slide made. 

The 100 natives used were not representative of 
the population but had been selected as laborers at 
the Army installation. Twenty-two per cent showed 
evidence of active’ trachoma, with 15 of these show- 
ing Prowazek-Halberstadter inclusion bodies. 

Twenty-seven natives without clinical evidence 
of trachoma also showed, in one or both eyes, in- 
clusion bodies which were microscopically indistin- 
guishable from those observed in smears from tra- 
chomatous patients. Inclusion bodies of other 
diseases which could be taken for trachoma do not 
exist in this locality. Follow-up observations on 
this trachomatous-free group with inclusion bodies 


fail 
Sin 
the 
the 
the 
spt 
dis 


wl 
pu 
fir 
to 
up 
gu 
an 
II 
bu 
ot 
m 
tr 
ne 
la 
n 
le 
n 
h 
t 
b 


SURGERY OF THE HEAD AND NECK 


failed to show any change over a period of 4 months. 
Since these natives did not develop trachoma after 
the 5 to 12 day incubation period it was suggested 
that they were carriers. The author doubted that 
these patients could have been infected and had a 
spontaneous cure without clinical evidence of the 
disease. RoceEr H. Jonnson, M.D. 


An Unusual Case of Symmetrical, Bilateral, Non- 
traumatic Iris Prolapse. M.L. Narrac. Brit. J. 
Ophth., 1947, 31: 700. 

This is a case report of a 22 year old negro woman 
who had had burning of both eyes followed by a 
purulent discharge and intense photophobia. On 
lirst examination 2 weeks after the onset of symp- 
toms she was found to have a staphyloma in the 
upper quadrant of each eye. The pupils were irre- 
gular and drawn upward. 

One month following her original symptoms, ex- 
amination showed a bilateral iris prolapse between 
1r and 1 o’clock. The pupils were drawn upward 
but were not involved in the prolapse. The eyes were 
otherwise normal and there were no signs of inflam- 
mation. 

The prolapsed irides were seared with the elec- 
tric cautery and a thick conjunctival flap was drawn 
over each opening. The results were good. 

The author surmised that an acute conjunctival 
infection was complicated by the formation of cor- 
neal ulcers, with their subsequent rupture and pro- 
lapse of the irides. Rocer H. Jounson, M.D. 


Postoperative Complications of Cataract Extrac- 
tion. F. Hucuwes, Jr., and WILLIAM 
CouNcILMAN OwENs. Arch. Ophth., Chic., 1947, 38: 
577- 

The authors report the postoperative complica- 
tions of cataract extraction. They found that the 
majority of postoperative complications were related 
to the type of operation performed rather than to the 
general systemic condition of the patient. The fol- 
lowing routine technique of cataract extraction is 
now used at the Wilmer Institute: 

The pupil is dilated with a solution of 2 per cent 
homatropine; the anesthesia and akinesia are ob- 
tained by the Van Lint technique or the O’Brien 
block, by retrobulbar injection of 1.5 to 2 c.c. of 
2 per cent procaine hydrochloride and repeated in- 
stillations of 0.5 per cent tetracaine hydrochloride 
(the intravenous administration of sodium pentothal 
may be used for apprehensive or unco-operative 
patients) ;a superior rectus traction suture is inserted; 
a conjunctival flap about 3 to 4 mm., is dissected 
down to the limbus from 10 to 2 o’clock; a shelving 
horizontal groove is made by means of a Lundsgaard 
knife halfway through the corneoscleral tissue at the 
base of the conjunctival flap from 11 to 1 o’clock; 
two corneoscleral sutures of No. oo0000 braided silk 
are inserted through these grooves according to the 
technique of McLean; the corneal incision is made 
with a Graefe knife (or, if desired, with a keratome); 
the incision may be enlarged with scissors; one per- 
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ipheral iridotomy is made between the two sutures at 
12 o’clock; the lens capsule is grasped with intra- 
capsular forceps at 6 o’clock, under the iris, and the 
lens is delivered by tumbling through the round 
pupil, with counterpressure applied below; the corneo- 
scleral sutures are tied, the iris is reposited, and the 
conjunctival flap is restored to its normal position 
with silk sutures. Physostigmine salicylate, 0.25 per 
cent solution, is instilled and penicillin ointment 
introduced. The patient is allowed out of bed within 
72 hours after operation. The pupil is dilated with 
atropine on the first or the second postoperative day. 
The sutures are removed on the eleventh day and the 
patient is discharged the next day. 

Hughes and Owens studied the causes, treatment 
and prognosis of complications following cataract 
extraction in a series of 2,086 cases. They conclude 
that the complications resulting from insecure closure 
of the corneal wound can be prevented in most cases 
by the use of two silk corneoscleral sutures. These 
complications, which include gaping with prolapse of 
the vitreous or iris, delayed re-formation, and hemor- 
rhage into the anterior chamber, can be treated by 
excision of any vitreous, lens capsule or iris tissue 
caught in the lips of the wound, and closure by 
means of a conjunctival flap or additional corneo- 
scleral sutures. Should the anterior chamber not 
re-form within 7 to 10 days, air should be injected 
into it. 

Postoperative iridocyclitis occurs when lens cortex 
is retained in patients who acquire a hypersensitivity 
to the retained lens cortex. These patients respond 
to intracutaneous desensitization and surgical re- 
moval of the lens material. Indocyclitis may also 
result from loss of vitreous at operation or from late 
rupture of the hyaloid membrane. 

Secondary glaucoma may follow postoperative 
iridocyclitis. Surgical intervention rather than mi- 
otics is usually required. 

Detachment of the retina is associated with loss of 
vitreous at the time of operation. The results ob- . 
tained with perforating diathermy were poor if more 
than 2 months had elapsed after the onset of the 
detachment, or if the retina was not replaced after 
withdrawal of subretinal fluid. In the latter event 
injection of isotonic solution of sodium chloride into 
the anterior chamber may be tried as a means of forc- 
ing the retina back into position. 

JosHuA ZUCKERMAN, M.D. 


A Case of Pseudoglaucoma. J. A. Macnus. Brit. J. 
Ophth., 1947, 31: 692. 

The author reports a case of pseudoglaucoma. 
Many cases have been reported previously in the 
literature which presented typical glaucomatous 
cupping but without any increase in the intraocular 
pressure. The case presented by Magnus was asso- 
ciated with calcification of the internal carotid 
artery of the patient, who was 74 years of age, and 
had a blood pressure of 160/80. Both fundi revealed 
deeply cupped, slightly pale disks. Provocative 
testing by keeping the patient in a dark room for an 


hour and by repeated instillation of homatropine did 
did not elevate the tension. 

The field for the right eye revealed the presence of 
a marked nasal step which reached the fixation point 
and a typical arcuate nerve fiber bundle scotoma; the 
field for the left eye revealed general peripheral de- 
pression. The field for red was disproportionately 
smaller than the field for white in each eye. 

The roentgenogram of the sella revealed calcifica- 
tion of the internal carotid artery. By exerting 
pressure on each temporal side of the chiasm, the 
calcified internal carotid caused the nasal contrac- 
tion, and the atrophic changes in the optic nerve 
itself produced the nerve fiber bundle scotoma. In 
glaucoma with increased tension, when conduction is 
destroyed, the fields for white and for color are usu- 
ally similar. However, in cases of glaucoma without 
increased tension (due to cavernous optic atrophy) 
the field for red shows a general contraction out of 
proportion to the contraction for white. 

It is concluded that degenerated nerve fiber tissue 
resulting from endarteritis or from spastic contrac- 
tion of the nourishing blood vessels situated behind 
the lamina cribosa produced the glaucomatous cup- 
ping. Josuua ZucKERMAN, M.D. 


Beta Irradiation in Ophthalmology. Cartes E. 
IuirF. Arch. Ophth., Chic., 1947, 38: 415. 


The purpose of this article is to discuss the use of 
beta rays in the treatment of the anterior ocular 
segment and of nonmalignant lesions of the lids. 
Beta rays possess the same qualities as other rays in 
the power of selective tissue destruction but pene- 
trate only about 3 mm. In no case has the lens 
been damaged with these rays. The treatment is 
easy, there is no pain, hospitalization is not neces- 
sary, and an excellent cosmetic result can be ob- 
tained in the cases of small benign tumors. Beta ra- 
diation is applied with a special radon applicator 
and the dosage is calculated in gram seconds. It is 
applied either by holding the applicator in contact 
with the lesion or moving it slowly above the lesion 
to give a spray action to the rays. The total dose 
to any one area should not exceed 18 gram seconds. 
At the end of 2 weeks further treatment may be given. 

The author treated 60 cases of vernal conjuncti- 
vitis with beta irradiation and had excellent re- 
sults. Recurrences were less frequent and less se- 
vere. The best results were obtained in the early 
cases. Seventy-two eyes with tuberculosis of the 
anterior ocular segment were treated with from 32 
to 223 gram seconds of beta radiation which pro- 
duced healing in 53 per cent of the eyes, improve- 
ment in 39 per cent, and no improvement in 8 per 
cent. Although radiation seemed to shorten the 
course and decrease the severity of the symptoms 
and the residual scarring, it did not prevent future 
recurrences. Angiomas, except for the nevus flam- 
meus, responded well to radiation as did both malig- 
nant and benign papillomas. Nine patients with cor- 
neal ulcers which were thought to be a result of acne 
rosacea keratitis were treated at the limbus with 
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beta radiation. Improvement was noted in 6. Re- 


cent corneal scarring from various causes seemed to * 


show some clearing, whereas old dense scars showed 
no change. Beta radiation has been routinely used 
for the prevention of vascularization following 
keratectomy and is used if there is any evidence of 
the formation of new blood vessels following kera- 
toplasty. Eighteen patients with pterygiums were 
treated and all but one became avascular. Corneal 
dystrophies, sarcoid, lupus erythematosus, pemphi- 
gus, punctate keratitis, and corneal ulcers due to 
pyogenic infections are not benefited and may be 
made worse with beta rays. 
Rocer H. Jounson, M.D. 


EAR 


The Problem of the Protruding Ear. Witiiam G. 
McEvitt. Plast. Reconstr. Surg., 1947, 2: 481. 


Protruding ears are one of the most common of 
congenital deformities. They are very obvious, can- 
not be hidden, and are a prime target for the cruel 
humor of the multitude. 

Congenital ear deformities can be classified as fol- 
lows: (1) protruding ears, (2) microtia, (3) macrotia, 
and (4) miscellaneous abnormalities in shape, such 
as pointed ears. 

Of all such deformities, protruding ears are by far 
the most common. Examples of all other types of 
ear deformity are seen only occasionally. 

The protruding ear is a true deformity. During 
the third month of fetal life the helix grows rapidly 
so that it projects forward and covers the still un- 
developed anthelix. At this stage protrusion is nor- 
mal. When the anthelix does not develop normally, 
the helix continues to overhang and protrusion per- 
sists. 

Protrusion may be unilateral or bilateral. It may 
be associated with other congenital deformities such 
as reduplicated Darwinian tubercle, absence of lo- 
bule, microtia of any degree, macrotia, curling, or 
displacement. It is sometimes seen in association 
with marked facial asymmetry. In this case the de- 
formed ear is on the same side of the head as the 
malformed half of the face. However, the great 
majority of cases are bilateral and unaccompanied 
by other abnormalities. 

With rare exceptions, the subject can be classified 
in one of the following types: 

1. Ears of normal size for the subject with moder- 
ate protrusion caused by underdevelopment of the 
normal fold of the anthelix. The concha and fossae 
are of approximately normal size and their ratio to 
one another is correct. The antitragus is not over- 
prominent. 

2. Large ears, usually with marked protrusion, 
underdevelopment of the fold of the anthelix, over- 
prominence of the antitragus, and wide scapha. 

3. Long narrow ears with little or no evidence of 
the anthelix. The structure seems curled forward. 
The concha and fossae form a continuous hollow and 
give the ear almost the appearance of a shell. They 
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tend to be wide at the top and taper toward the 
lobule, being roughly triangular. 

Since the earliest conception of the protruding ear 
was that it stood out directly from the skull, it is 
natural that the first attempts at correction at- 
tempted to pull the entire ear close to the head. 
When the true nature of the deformity was realized 
an entirely different approach developed. We may 
then divide correction methods into two groups, the 
first of which is of historical interest only. Two 
groups are presented for classification: group 1 com- 
prises those methods designed to bring the entire ear 
closer to the head; group 2 comprises those methods 
designed to produce a normal anthelix and preserve 
the essentially normal contours of the other parts. 

Luckett’s introduction of a new approach to 
the problem of the protruding ear greatly improved 
results. Any of the various operations based on this 
fundamental concept produce acceptable ears. It 
has been the author’s experience that no one 
method is universally applicable to all cases. Gen- 
erally speaking, the use of mattress sutures, Lem- 
bert sutures, gauze bolsters, and special materials 
such as steel wire seems unnecessary if the cartilage 
of the ear has been adequately weakened and ad- 
justed. 

The author describes in detail his method of cor- 
rection. It is illustrated with 6 figures and there are 
many accompanying photographs of various defor- 
mities. Joun F. Detpx, M.D. 


Endopreauricular Surgery in the Treatment of 
Chronic Otitis Media (La cirugfa endopreauricular 
en el tratamiento de las otitis medias crénicas). 
Aucusto LATORRE AGUERO. Rev. otorrinolar., 1947, 
7: 57- 

Agiiero relates his experience with the endopreau- 
ricular operation for chronic otitis media in 38 pa- 
tients ranging from 11 to 50 years of age. There were 
9 males and 28 females. The Lempert and Kettel 
techniques were employed under local anesthesia 
with 2 per cent novocaine. The incision and opera- 
tive procedure are illustrated in the accompanying 
sketches (Figs. 1, 2, 3 and 4). 

Constant irrigation is done with normal saline 
solution throughout the operation, which keeps the 
field clean and promotes good vision. The post- 
operative results are good. Besides the esthetic 
scar value obtained by this procedure, there is 


_ little rise in temperature, no significant pain, and 


the minor character of the effect upon the patient 
is such that there is no contraindication even in car- 
diac patients. One of the patients had malignant 
endocarditis. Of the 38 patients operated upon, only 
6 have persistent otorrhea. There was no case of 
perichondritis, facial paralysis, or meningeal or sinus 
complication. 

The author stresses preoperative x-ray studies and 
the importance of small cells found around the mas- 
toid antrum in the region of Citelli’s angle. These 
must be removed as they may be the cause of failure 
in eradicating the purulent otorrhea. The hearing of 


the individuals operated upon depends on the in- 
jury sustained by the inner ear before the operation. 
These reasons are advanced to show the advantage 
of this type of operation over that with the retro- 
auricular approach. STEPHEN A. ZIEMAN, M.D. 


Carcinoma of the Middle Ear and Mastoid Process. 
ARNOLD A. GROSSMAN, W. ALLEN DONNELLY, and 
MAuvrRIcE F. SniTMAN. Ann. Otol. Rhinol., 1947, 506: 
709. 

Carcinoma involving the middle ear is usually not 
seen until late, at which time it is difficult to deter- 
mine its site of origin. By the use of the tympanic 
membrane as a line of anatomical delineation these 
neoplasms may be classified as: (1) those arising in 
the middle ear and mastoid, (2) those arising in the 
auditory canal and auricle, and (3) those which in- 
volve all of these structures, which makes their site 
of origin undeterminable. 

The most common symptoms are otorrhea of long 
standing and pain out of all proportion to the clin- 
ical findings. Bleeding and ulceration are common. 
Facial paralysis occurred eventually in all of the 
cases. The labyrinthine capsule is relatively resist- 
ant to invasion. Dysphagia and inarticulate speech 
develop when the jugular bulb region is involved. 
Direct extension is common along the external audi- 
tory canal to and from the tympanum. Regional 
lymph node metastasis occurs only late. Early diag- 
nosis depends upon early biopsy of recurring sus- 
picious granulation tissue which appears in the 
auditory canal. 
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Six brief case histories are presented; all of the 
conditions were far advanced when first seen and all 
of the patients succumbed within a few months. 
Treatment in most of these cases consisted of partial 
surgical excision followed by deep x-ray therapy. 
These cases plus those reported in the literature in- 
dicate that successful treatment depends upon early 
diagnosis, radical surgery, and radium treatment. 

Joun R. Linpsay, M.D. 


The Artificial Middle Ear. Max Epwarp Portman. 
Ann. Otol. Rhinol., 1947; 56: 647. 


The author reports on further experiences with the 
“artificial middle ear” or prosthesis designed by A. 
G. Pohlman. 

Hearing acuity can be increased in selected pa- 
tients having had bilateral otitis media or the fenes- 
tration operation by the use of a diaphragm-rod 
prosthesis. This was designed after the middle ear 
of the bird, in which the ossicular chain consists of a 
single bony rod or columella. A small cylindrical 
plastic insert over which fish skin is stretched to form 
a diaphragm is fitted into the external bony canal. 
A small nylon rod extends through the center of the 
diaphragm to an effective area on the medial wall of 
the middle ear. Patients who have had bilateral 
chronic otitis media may require plastic procedures 
designed to create a satisfactory external bony 
canal and to remove remaining ossicles and tym- 
panic membrane before the appliance can be used. 
The point at which the small rod should touch in 
the middle ear is determined by touching the areas 
around the oval and round windows until maximum 
hearing is attained. When it is fitted to the oval 
window, there is little effect on the low tones but 
the higher frequencies may be increased as much as 
40 decibels. If it is fitted to the round window niche 
there is improvement throughout, with the maximum 
improvement ranging from 30 to 35 decibels for the 
low tones. 

Patients who have undergone fenestration with 
unsatisfactory improvement in hearing but who have 
open artificial windows have found marked improve- 
ment from using the appliance. One such patient 
noted no improvement when the instrument made 
contact with the artificial fenestra but experienced 
great improvement when it touched the round 
window niche. The patients are taught to remove, 
clean, and replace the prosthesis and usually must 
do so every 4 to 6 weeks. Joun R. Lrnpsay, M.D. 


Symposium on Fenestration of the Labyrinth: 
Lempert Fenestra Nov-Ovalis Operation for the 
Restoration of Serviceable Unaided Hearing in 
Patients with Clinical Otosclerosis: Its Present 
Evolutionary Status. Jutius Lempert. Arch. 
Otolar., Chic., 1947, 46: 478. 


The author states that progress has been made 
toward the ultimate solution of the surgical problem 
of improving the hearing in patients with otosclerosis. 
However, not all of the operations are successful and 
the patient who is having the operation is always 
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faced with the problem that he may be one of the 
failures. 

Because of the advance in technique and the use of 
antibiotics, secondary postoperative labyrinthitis 
with its sequela is no longer the threat that it 
formerly was. However, two inevitable questions are 
still waiting to be answered and these are: 

1. Will the patient’s personal hearing acuity be 
improved to the level necessary to insure practical, 
serviceable unaided hearing for both social and eco- 
nomic contacts? 

2. If his hearing is improved to that level, will it 
remain at that high level permanently? 

The patient is not interested in whether he will 
have ro decibels or more increase in hearing, but is 
anxious to know whether or not his hearing will be 
increased enough to be serviceable. These two 
questions have not been answered satisfactorily 
because: 

1. With the tests available at present, one can 
determine preoperatively (in most cases) the likeli- 
hood of restoring the hearing to a practical value, 
but not without some uncertainty. 

2. In spite of the advances made in this form of 
surgical treatment of otosclerosis in the last 10 years, 
the newly created fenestras have remained perma- 
nently open in a large percentage of cases, but the 
otologists have had no way of knowing which ones 
will remain open. 

In 1938 the author first described and advocated 
the use of a one stage technique for fenestrating the 
external semicircular canal posterior to its ampulla 
which, when employed in a suitable case, would re- 
sult in improvement of air conduction and the 
threshold of hearing would be raised to the 30 
decibel or higher level under normal conditions in the 
three most important speech frequencies— 512, 1024, 
and 2048 cycles per second. The author states that 
at the same time he set forth indications that may be 
considered as suggesting that there still exists in a 
given ear deafened by otosclerosis the potential 
possibility for improving the air conduction with 
surgery. 

Under his “indications” he described that the 
improvement of hearing might be accomplished with 
good results when there existed “normal hearing by 
bone conduction, determined by masking, or a loss in 
hearing by bone conduction, determined by masking, 
which does not exceed 30 decibels for the above men- 
tioned frequencies.” These indications must be 
strictly observed to expect good results. When the 
required procedures are carried out, the chances of 
improving the hearing is greatly enhanced. 

In previous reports, the author states, he advo- 
cated and employed means and ways of eliminating 
from the technique everything that could aid and 
abet the naturally existing tendency toward osteo- 
genetic repair and closure of the newly created 
fenestra. He also advocated (1) that this surgical 
procedure be carried out with the least amount of 
traumafization of the tissues; (2) that the newly 
created fenestra be covered with epithelium-lined 
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surface of Shrapnell’s membrane; and (3) that bone 
sand and bone slivers, which are products of the 
operation, be completely removed as, if left present, 
they accelerate bone regeneration. 

However, surgeons performing this operation still 
find numerous closures of the fenestra. The author 
has attempted to discourage the formation of con- 
nective tissue around the rim of the fenestra so as to 
avoid its closure. This he accomplished by (1) 
controlled bleeding in the surgical wound and creat- 
ing the fenestra in an absolutely bloodless field, (2) 
never sealing the fenestra with the tympanomeatal 
membrane in the presence of even the smallest 
amount of bleeding anywhere in the surgical wound, 
and (3) changing the site of the fenestra. He changed 
the site of the fenestra by making the fenestration 
directly into the vestibule instead of into the lumen 
of the external semicircular canal posterior to the 
ampulla. In this way, a larger opening could be 
made, perhaps giving the fenestra less chance of 
closing. 

This new technique, known as the nov-ovalis 
technique, has made it possible to improve air con- 
duction hearing to the practical level in about 80 per 
cent of the most carefully chosen cases; however, the 
continuous maintenance of adequate hearing for 
more than 2 years, and permanently thereafter, has 
been obtained in only about 75 per cent of cases 
postoperatively. 

Further techniques must be developed to aid in 
the diagnosis of cases best suited for the operation. 
The tests needed are: (1) a practical and specific 
objective test for the accurate preoperative deter- 
mination of the unused reservoir of cochlear nerve 
function existing in the ear chosen for fenestration; 
(2) a technique embracing a definitely proven, 
specific way for preventing osteogenesis from arising 
postoperatively in any of the three histologic layers 
of the freshly injured bony walls of each and every 
newly created fenestra. It is only when these can be 
found that the end-results of the operation can be 
reasonably predicted. 

The author discusses briefly what he has done to 
accomplish the development of an objective means of 
testing hearing, i.e., the determination of bone con- 
duction with the use of tuning forks by watching 
very carefully the actions of the patient, which will 
do more towards telling him when the patient is no 
longer able to hear the tuning fork than any remark 
on the part of the patient, as many patients will state 
that they hear the tone long after they have stopped 
hearing it. 

What has been done towards the development of 
specific means to prevent osteogenic closure of the 
newly created fenestra is discussed. Observations 
made in human ears during revisions of osteogeneti- 
cally closed fenestras, and histologic studies in the 
rhesus monkey revealed that osteogenesis takes place 
in the endosteal, periosteal, and enchondral layers of 
the fenestral rim. In view of these observations, it 
became quite obvious that if a newly created fenestra 
was to remain open permanently, means and ways of 
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hindering osteogenetic repair locally within all the 
three histologic layers of the bony rim would have to 
be devised. The histologic structure must be devital- 
ized and inactivated without being destroyed. 

In his attempt to force healing of the freshly cut 
bony walls of the fenestra without osteogenetic re- 
pair by instituting physical resistance to prevent 
the onset and spread of osteogenesis, the author 
employed the following means: 

1. Soft tissue resistance by pressing the tym- 
panomeatal membrane tightly into the fenestral gap 
when sealing the newly created fenestra. (This, 
however, proved to be of little value.) 

2. Physical resistance with an inert metal ob- 
turator frame. (The author still believes this is an 
excellent way to prevent osteogenesis, but it can not 
be satisfactorily used until a method can be developed 
of creating a fenestra of standard size and shape in 
the bony labyrinth so that a prefabricated inert metal 
frame of the same size can be inserted with ease.) 

3. Physical resistance with a cartilage stopple. 
(He employed this in 750 cases with much evidence 
that the technique, when quickly applied, prevents 
inflammation of the labyrinth and osteogenesis. 
However, many of the patients lost their hearing and 
it was shown that the decrease in hearing is caused by 
a fibrous adhesion between the edges of the fenestra 
and the cartilage, or by osteogenesis covering the 
cartilage stopple if it did not extend deep enough 
into the fenestra or was not sufficiently elevated from 
the outside surface. Also, in some cases the stopple 
was too firmly applied into the fenestra and hearing 
was not satisfactory from the first. The author has 
therefore abandoned this technique.) 

Attempts were made to prevent osteogenesis ac- 
cording to the second principle—by devitalizing and 
inactivating the histologic structure responsible for 
it. The author, in a number of cases, polished the 
edges of the fenestra with a dental polishing burr of 
different metals, mainly steel, gold, pure lead, and 
silver amalgam. 

Experimental work carried out by the author and 
several of his associates at the Harvard Medical 
School, Boston, on rhesus monkeys is brietly dis- 
cussed. A different technique was employed on the 
animals and one ear on each was used as a control. 
On a number of animals, the edges of the fenestra 
were burnished with the burrs of different types of 
metal without successful results except in 3 animals 
in which the burrs from pure lead were used and in 
these 3 ears there was no closure of a newly formed 
fenestra. Further control studies are being repeated 
on monkeys, with the use of pure lead burrs, and the 
results are awaited. 

On the basis of the histologic evidence obtained in 
his animal experimentation, the author is now 
burnishing the edges of all of the fenestra that he 
makes with the pure lead burr, and hopes now that 
he has reached some successful technique that will 
make the fenestra remain permanently patent and 
therefore result in successful improvement in the 
hearing of all carefully selected cases. The steps 
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carried out in the lead-burnished fenestra nov-ovalis 
are described. 

The author presents numerous quotations from 
other of his published papers and includes numerous 
photomicrographs of histologic slides showing the 
histology connected with the closing by osteogenesis 
of newly formed fenestras. 

A. AnRoon, M.D. 


Osteogenesis following Fenestration of the Vestibu- 
lar Labyrinth of the Rhesus Monkey: A Con- 
trolled Experimental Study. Jutius Lempert, 
E. Mettzer, LERoy A. ScHALL, and Doro- 
tay Wo.rr. Arch. Otolar., Chic., 1947, 46: 512. 


Through the courtesy of LeRoy A. Schall, in the 
Department of Otolaryngology at the Harvard Uni- 
versity Medical School, Boston, Lempert outlined 
and directed a research investigation of the possi- 
bility of preventing osteogenetic closure of a fenestra 
newly created in the vestibula of the labyrinth of the 
rhesus monkey. 

All surgical operations were performed by Meltzer 
with the exception of experiment 2a which was per- 
formed by Lempert and Meltzer. The tissues were 
prepared in the Mosher Laboratory of the Massa- 
chusetts Eye and Ear Infirmary and in the Lempert 
Institute of Otology, under the direction of Dorothy 
Wolff. 

The investigation was divided into three separate 
phases: phase t was a study of the three individual 
histologic layers of the freshly cut bony rim of the 
newly created fenestra of the rhesus monkey, to 
learn, if possible, the part played in osteogenetic 
repair of each layer; in phase 2, attempts were made 
to prevent osteogenesis in all three histologic layers 
by devitalizing and inactivating locally the histologic 
structures responsible for osteogenesis; in phase 3, 
physical interference was employed to prevent the 
start and spread of osteogenesis. 

In performing the experimental fenestrations, no 
attempt was made to protect the middle ear, the 
space containing the perilymph, the endolymphatic 
labyrinth, or the organ of Corti. 

The experiments were limited to a study of how 
osteogenesis takes place in the freshly cut bony walls, 
and to the investigation of the possibility of prevent- 
ing osteogenesis. 

In experiments 1 and 2 the fenestral gap was not 
sealed with a membrane, so as to remove any doubt 
in the evaluation of results, the possibility of the 
flap having to be considered in the explanation and 
interpretation of the resulting histologic observa- 
tions. 

In experiments 2 and 3, in which special experi- 
mental local factors were introduced in an attempt to 
prevent osteogenesis in the right ear of the monkeys, 
the left ear was also operated on with the same 
tec'iniqueas that employed in the right ear except that 
in the left ear the one single experimental factor used 
was eliminated. Thus, the right ear of each monkey 
was always the experimental ear, while the left ear 
acted as a control, except in monkey 37 (experiment 


3), in which the reverse was the case. In almost all 


cases both ears were operated on at the same time. 

With such controlled experimentation it was pos- 
sible, in the evaluation of the end-results, to exclude 
error resulting from the fact that the constitutional 
biologic factors influencing osteogenesis in the in- 
dividual monkey was unknown. 

Experiment 1. In this first series of 13 monkeys 
(26 ears), the endosteum was left intact in the right 
ear and removed in the left ear. This was to observe 
whether the leaving or the removing of endosteum 
made any difference in the end-result. The results 
were given as day to day results, and by the twenty- 
ninth day regeneration was complete with complete 
closure of the fenestra. Although early stages of 
fibrosis and regeneration were more rapid in develop- 
ment on the side on which the endosteum had been 
left intact, later stages showed complete regeneration 
on both sides with no distinguishing difference. 

Experiment 2a. Sixteen monkeys (32 ears) were 
used. In this experiment attempts were made to 
inactivate the histologic elements responsible for 
osteogenesis by burnishing the freshly cut rim of the 
fenestra in the right ear with various metals, with a 
medicament, and with an electrocoagulating current. 
The results showed that burnishing with 24 carat 
gold did not prevent bone regeneration, nor did 
burnishing with silver. Burnishing with silver amal- 
gam retarded but did not prevent bone regeneration. 
Burnishing with 2 per cent aqueous solution of 
gentian violet retarded but did not prevent regenera- 
tion of bone, nor did burnishing with stainless steel. 
Burnishing with electrocoagulating current had 
about the same results. Burnishing with pure lead 
prevented bone regeneration in the fenestra after 6 
months and 28 days in the only 2 monkeys in whose 
cases the experimental fenestra was burnished with 
pure lead. The control fenestras of these 2 monkeys 
were completely repaired by new bone. 

Experiment 2). In the right ear of monkey No. 
20, the entire external semicircular canal was 
fenestrated. In the left ear a small fenestra was 
made in the external semicircular canal. The results 
showed regeneration to be complete in both ears and 
revealed that the length of fenestra seems to have no 
bearing on ultimate regeneration of bone. 

Experiment 3. Six monkeys (12 ears) were used. 
A cartilage stopple was placed in the fenestra of the 
experimental ear and over this a flap was placed. In 
the opposite or control ear the flap was placed over 
the fenestra but no stopple was used. Examination 
of the experimental ears showed that after 3 months 
the stopple was firmly anchored by new bone, filling 
in above and below the level of the stopple, and with 
new bone also invading the cartilage. Regeneration 
did not occur where the stopple fitted firmly the cut 
edge of the fenestra. Thus, the experiment showed 
that regeneration did not occur where the cartilage 
stopple fitted firmly against the cut edge of the 
capsule. 

Experiment 4. Five monkeys (10 ears) were used. 
Fibrin film was inserted into the fenestra of the ex- 
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perimental ear, while in the control ear either a dif- 
ferent kind of fibrin film or the skin flap alone was 
used. The results showed that fibrin film does pre- 
vent regeneration. 

In summary, the authors note that their results 
show only one hopeful conclusion, viz., that the 
burnishing of the edge of the fenestra with pure lead 
may be the means of keeping the fenestra from 
closing through osteogenesis. 

The article includes histologic photomicrographs 
of specimens, and tables showing the results in each 
experiment. A. Anroon, M.D. 


Revision of the Fenestration Operation. Puitip E. 
Meutzer. Arch. Otolar., Chic., 1947, 46: 528. 


The author mentions the fact that this subject has 
been little discussed in recent literature and that now 
otologists are having the opportunity of reviewing 
statistical reports of the end-results from the fenes- 
tration operations. It now becomes apparent that 
there is a definite need for such a discussion. It is 
generally agreed among experienced surgeons that 
when cases are well selected a large majority of the 
patients will have the hearing improved to the prac- 
tical level in consequence of the fenestration opera- 
tion. This improvement occurs usually within 3 to 
6 weeks. The percentage of cases in which hearing 
is so improved varies from 70 to as high as go per 
cent. However, in spite of the actual percentage of 
early good results, ultimate failures are of such fre- 
quency that the question of revision is of major 
importance. 

Accidents excluded, the causes of postoperative 
failure in order of their importance are: osteogenesis, 
fibrosis, and labyrinthitis. The effect of the labyrin- 
thitis varies with the severity of the condition; mild 
cases result in very little damage to the hearing, 
while severe cases have total loss of hearing. 

Fibrosis as a cause of failure is hard to evaluate as, 
no matter how careful an operator may be, a film of 
blood elements will accumulate under the flap with 
resulting fibrotic tissue binding down the flap to the 
bony capsule, thus causing a decrease in hearing. 
The fibrous tissue may be minimal or quite extensive, 
even growing into the window and partly into the 
space containing the perilymph. 

The most important cause of closure is osteogene- 
sis in which new bone may completely or partially 
replace any connective tissue matrix. This may 
occur rapidly or slowly or may pile up in a large 
growth at the site of the fenestra. It may completely 
or only partially close the fenestra and in some cases 
the new bone is easily distinguishable in the first 
year or two, but later on it becomes indistinguishable 
from the surrounding bone. 

It is possible for any combination of these causes to 
take place to a greater or lesser degree. 

As a failure may occur after the operation, it 
causes anxious waiting on the part of the patient and 
surgeon following the operation. Many patients will 
be disappointed and the results are variable, de- 
pendent on constitutional factors beyond one’s con- 
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trol. Some surgeons doing this operation have not 
obtained a high percentage of success and, to them, 
revision is important, and they would like to know 
when and under what circumstances reoperation is a 
reasonable undertaking. 

Suitability for the selection of patients for revision 
would be determined after a complete study has been 
made of the record of the patient, including pre- 
operative audiograms, review of what occurred at 
the original operation, and of the events that oc- 
curred postoperatively. 

Assuming that the operation was carried out per- 
fectly, the fenestra was well made and of adequate 
size, with no endosteal shreds and bone chips re- 
maining, the author offers the following opinion as to 
when revision should or should not be done: 

When not to revise: (1) a revision should not be 
done when a patient fails to get any improvement of 
hearing following the operation; (2) it should not be 
done in a patient whose hearing recedes after he has 
obtained a limited improvement only and has never 
reached a practical level at any time postoperative- 
ly; (3) revision should not be done in a patient whose 
threshold is improved in the lower frequencies but 
not to the practical level in the important speech 
frequencies; (4) it is unwise to reoperate on a patient 
who had a good improvement and then rapidly lost 
it within a matter of 3 to 6 weeks, especially if the 
hearing has receded below the preoperative level. 
This usually means fibrosis. 

When to revise: (1) a revision may be undertaken 
in any case in which a fenestra was made that was 
possibly too small. In this type of case the patient 
may lose his improvement rather rapidly, within 6 
to 8 weeks; (2) if the hearing improvement remains 
for 6 to 8 weeks and is then rapidly lost and one has 
a feeling that a fragment of bone might have made its 
way into the window or that possibly a spicule of 
bone was attached to the canal wall membrane, one 
is justified in revising sooner than usual, provided 
the cavity is clean and well epidermized. 

When one is contemplating a revision, in some 
cases vestibular tests may afford valuable informa- 
tion as the fistula response is excellent in a fenestra 
that has remained patent, but is negative if the 
fistula has closed. 

It is much better to wait for all inflammatory 
reaction to subside. The best time for revision is 
usually from 6 to 8 months after it has become evi- 
dent clinically that the fenestra has closed. 

If the cartilage stopple technique was employed, 
the following observations may help to guide one as 
to the proper time for revision: (1) when a cartilage 
stopple is well fitted and firmly inserted into the 
fenestra, the result may be that there is no improve- 
ment of hearing (The reason is that under this con- 
dition the stopple is immobile, being too tight, and 
sound cannot be transmitted through the fenestra. 
In such cases, in which the hearing remains prac- 
tically the same, a revision may be undertaken with- 
in 4 to 6 months or earlier, depending on the appear- 
ance of the cavity.); (2) when a stopple is well fitted, 
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but yet not too firmly, and the hearing is good for 
several months and then slowly recedes to the pre- 
operative level, a revision may be undertaken 4 to 6 
months later; (3) revisions may be undertaken in 
cases with partial improvement, never reaching the 
practical level of hearing, 4 to 6 months later. 

In some cases that presumably were well selected 
for revision, the findings at operation may be so 
different from those expected that prudence justifies 
the immediate replacement of the flap. If during 
reoperation it seems difficult to expose the perilym- 
phatic space and there is fear that further instrumen- 
tation will result in damage of the labyrinth, the 
procedure should be stopped. On elevation of the 
lap one may find fibrous tissue extending into the 
window, or the perilymphatic space may be filled 
with organized material. Attempted removal of this 
material will usually cause evulsion of the mem- 
branous labyrinth with irreplaceable damage, and if 
this condition should be discovered the ear should be 
left alone. 

Some of the relevant facts from the history of the 
case to be taken under advisement in considering re- 
vision are: 

1. A case is not a good subject for revision if it is 
one of malignant otosclerosis as determined from the 
history. 

2. If the bony wall of the capsule at operation was 
vascular, it usually shows the great probability of 
bone regeneration. This will be true when the fenes- 
tra is revised. 

3. If the bony wall was fractured at operation, 
particularly that part near Shrapnell’s membrane, it 
may indicate that a fragment has remained attached 
and this will have resulted in rapid osteogenesis. In 
such cases, early reoperation is indicated. 

4. If labyrinthitis occurred in the patient after the 
first operation, reoperation is usually contraindicated. 

5. The development of the improvement of hear- 
ing, when it was noted and when the hearing began 
to decrease, will perhaps lead to the diagnosis of early 
fibrosis and thus contraindicate reoperation. 

6. A case in which rapid loss of hearing has oc- 
curred since the first operation frequently also indi- 
cates fibrosis, and the patient is usually unsuitable 
for reoperation. 

7. Patients whose hearing postoperatively did not 
reach a practical level at any time are unsatisfactory 
for reoperation, with the exception of those patients 
who have had a stopple inserted. 

A. AnRroon, M.D. 


Medical and Surgical Care of the Patient Selected 
for Fenestration of the Labyrinth. K. M. Day. 
Arch. Otolar., Chic., 1947, 46: 534. 


The author states that the hearing for normal 
speech can be restored in a large percentage of pa- 
tients who are carefully selected for fenestration of 
the labyrinth. In most cases the operation is success- 
ful, but still a number of failures occur; some patients 
have become no better and some have become worse, 
frequently with infected mastoid cavities and spells 


of dizziness. The author believes that the number of 
failures and the number of disappointed patients can 
be markedly decreased if the surgeons undertaking 
the fenestration operation are thoroughly trained 
and able to carry out the operation with perfection; 
however, many men who have not as yet had the 
necessary experience are performing the operation, 
and their patients make up a large number of the 
failures. 

There are three primary causes of failure: (1) faulty 
diagnosis and selection of cases, (2) fibrosis occurring 
in the vestibule from hemorrhage, the entrance of 
foreign material or damage of the vestibular contents, 
and (3) closure of the fenestra. 

It is the author’s opinion that closure of the fenes- 
tra is due not merely to the natural tendency of bone 
to regenerate, but to bone dust, endosteal tags or 
spicules of bone left in the fenestra or on the flap 
covering it, or to an inflammatory reaction which 
provides the stimulus necessary for bone regenera- 
tion. He believes, therefore, that the fault occurs 
with the operator as a clean fenestra covered by a 
clean and healthy flap will not close in the absence of 
stimulative inflammatory reaction. 

Every surgeon who undertakes this work should 
keep a careful record of every case, not only the 
history of the patient, but a record of the operative 
procedures and of the postoperative course. Ii he 
does this and failure occurs, he can look back and 
find the cause, and similar failures in other patients 
may be obviated. 

Aside from the technical procedure of the operation 
itself, there are other details associated with the 
medical and surgical care which are important. The 
person who is to undergo the operation should be in 
good condition both physically and mentally. Pre- 
operatively, special attention should be paid to the 
possibility of active nasal allergy as the author be- 
lieves that failure resulted in at least 2 of his cases 
because of active nasal allergy causing inflammation 
of the ear, which in turn stimulated bone regenera- 
tion. Physiologic instability also must be reckoned 
with, as a psychic shock from having one’s hearing 
restored may be just as severe as the shock of failure. 
The author has had 2 patients in whom active mani- 
festations of dementia precox developed after suc- 
cessful fenestration. 

The author states that practically all of the opera- 
tions can be done under a local anesthetic and that 
the patient must be given a careful explanation as to 
what he may feel and hear during the operation so 
that he will not become unduly upset. 

The author’s ideas concerning preoperative medi- 
cation and fluids, and the surgical preparation of the 
operative field are presented. He believes that anti- 
septic solutions should be kept out of the ear canal 
because they may promote inflammation, but that 
simply filling the ear canal with 70 per cent alcohol 
for 10 minutes is effective and causes no difficulty. 
The packing used in the cavity at the conclusion of 
the operation should be nonirritative, nonadhesive, 
and nonobstructive, and paraffin gauze is satisfactory. 
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It should not be packed too tightly as it may cause 
pain, and pain indicates the presence of some in- 
flammatory reaction. Patients sit up on the day of 
operation, if possible, and get out of bed on the 
day following. The author has noticed if this is done 
the labyrinth becomes more quickly adjusted. . 

Postoperative care of the cavity is very important 
and some failures can be traced to poor care and dis- 
continuation of treatment before the cavity has 
become completely healed. The author mentions 
many minor surgical principles, but he believes that 
all surgical procedures, whether minor or major, 
should be carried out with extreme care in order that 
satisfactory results may be obtained in all cases. 

A. Anroon, M.D. 


Training of the Surgeon and Selection of the Pa- 
tient for the Fenestration Operation. J. H. 
MAXWELL. Arch. Otolar., Chic., 1947, 46: 539. 


Apparently, the technical training of most sur- 
geons performing the Lempert operation has been 
fairly adequate from the standpoint of anatomic dis- 
section. It should not be forgotten, however, that 
the operation is something more than an anatomic 
dissection to be performed on the living patient. It 
is a major surgical operation involving vital struc- 
tures and requiring for its satisfactory performance 
a high degree of technical skill. The prerequisite 
training of the surgeon who is interested in the treat- 
ment of otosclerosis should include, first of all, a wide 
background of diagnostic and surgical experience in 
the general field of otology. After he has studied the 
entire problem of deafness in all its phases, this well 
disciplined otologist is ready to prepare himself to 
perform the fenestration operation. In the final prep- 
aration it is generally advisable for him to go to an 
institution such as Lempert’s laboratory where he 
can perform the operation on cadavers under super- 
vision, and also have many opportunities to observe 
experienced surgeons perform the operation. It is 
most important for the beginner to study the skills 
by which experienced surgeons surmount the various 
technical difficulties of the procedure. 

It is readily admitted that there is considerable 
latitude in the selection of patients suitable for the 
fenestration operation. Any attempt to draft hard 
and fast rules fixing the degree of handicap, the 
exact positions of the air conduction and bone con- 
duction curves on the audiograms, or the age limits 
in regard to this operation is entirely beyond the 
author’s province and capability. Certain principles, 
however, must be held inviolable, and, after careful 
attention has been given them, the final decision 
must be based on clinical experience moderated by 
common sense. 

In the first place it is obviously necessary to make 
a reasonably accurate diagnosis of the hearing im- 
pairment of which the patient complains. The con- 
ductive deafness which may lead to a diagnosis of 
clinical otosclerosis must not be determined from 
the audiogram alone, or from the audiogram in ad- 
dition to a casual and superficial objective examina- 
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tion. Nasopharyngeal examination and otoscopy to 
exclude tubotympanitis or adhesive otitis as the 
cause of impairment of hearing are time consuming, 
but are important parts of the examination. 

It is highly desirable to have a series of three or 
four audiograms taken several days apart in an effort 
to gain accurate information regarding the acuity of 
the patient’s hearing of pure tones. The hearing 
should then be tested routinely with tuning forks 
since they give valuable information in the vast ma- 
jority of cases. The candidate for fenestration should 
have a strongly negative Rinne test and a positive 
Schwabach test with the C 3 (1024 double vibrations 
per second) tuning fork, and with few exceptions he 
should lateralize sound in the Weber test to the 
worse ear when the C 3 and C 4 forks are used. The 
chief value of the tuning fork test is to check the au- 
diogram, which, on many occasions, is found to be 
inaccurate in spite of frequent calibration of the 
audiometer. 

In addition to the tuning fork tests and pure tone 
audiometry, the testing of speech reception is most 
important, for it is obvious that the patient’s greatest 
interest is in his ability to hear speech. It is to be 
hoped that the time will soon come when all reported 
results of the fenestration operation will show the 
preoperative and postoperative thresholds of speech 
reception. The degree of the patient’s handicap and 
the success of the operation can be shown to much 
better advantage by this means. 

The author believes that no patient is suitable for 
the fenestration operation unless it can be shown by 
accepted tests that there is sufficient cochlear func- 
tion to permit the hearing to be restored to a ser- 
viceable and practicable level through the successful 
by-passing of the obstructive element. 

Handicapped persons will grasp at straws. The 
patient with profound deafness is willing to try al- 
most anything that offers even a faint ray of hope 
that his affliction will be ameliorated. Many times 
such a patient will beg the surgeon to do the fenes- 
tration operation even though he has been told that 
he is unsuitable. The performance of the fenestra- 
tion operation as a surgical experiment is a violation 
of the ethical concepts of the profession. As a sur- 
geon, one does not have surgical commodities to 
sell! One has opinions and advice to offer. If a sur- 
geon feels that the operation should be done, he 
should so advise the patient. If, according to avail- 
able and accepted hearing tests, a patient is classi- 
fied as unsuitable for the fenestration operation, the 
operation should not be recommended. This patient 
should be apprised of his condition and given advice 
and assistance in regard to rehabilitation through 
speech reading and the use of a hearing aid. 

Joun F. Detpn, M.D. 


General Correlation. Marvin F. Jones. Arch. Otolar., 
Chic., 1947, 46: 544. 
There is a definite and too great element of error 
in the present methods of arriving at a diagnosis 
of otosclerosis, which precludes dogmatism. 
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Training methods for the development of under- 
standing, capable fenestration surgeons should be 
subject to the approval of authoritative bodies. 

Certification of those trained in fenestration sur- 
gery should be implemented by the American Board 
of Otolaryngology at once as a protection to the pub- 
lic. Anesthesia for fenestration should receive more 
attention on the basis of blood control and safety. 

The Lempert endaural fenestration operation per- 
formed by a competent otologic surgeon, properly 
trained, improves hearing to the useful level. The 
patient’s hearing can be maintained for 10 years in 
an indefinite percentage of selected cases. The 
figures reported thus far are so divergent that it 
seems inadvisable to state a definite percentage. 
The author feels justified in saying there is a per- 
manent improvement in more than 50 per cent. 

A comment which he deems in order concerns the 
medical information liberated to the lay press. The 
public is entitled to know the applicable advances 
in medicine. Unfortunately, there has been no 
distinction between reporting experimental progress 
and reporting established procedures. The first en- 
thusiastic statements are not apt to be the final, 
soberly considered deductions. The old pendulum 
idea holds also in medicine. The first flush of opti- 
mistic endeavor is sometimes followed by an overly 
pessimistic phase as the other extreme. Opinion 
will finally settle down to correct values. This cor- 
relation and evaluation of the symposium is, as 
Meltzer says, “‘my present stand.” 

Joun F. M.D. 


The Physiology of the Vestibular Mechanism in 
Relation to Vertigo. W. J. McNALty. Ann. Otol. 
Rhinol., 1947, 56: 514. 

Vertigo may be defined as a consciousness of dis- 
cord in the postural mechanism. Maintenance of 
posture depends upon information received from the 
labyrinths, from the eyes, and from the muscles and 
joints, the so-called kinesthetic sensations. This in- 
formation is correlated in the consciousness, and con- 
flicting information from any source or failure of the 
central nervous system to co-ordinate this informa- 
tion leads to confusion in the mind of the individual; 
this is what we call vertigo or dizziness. Vertigo in- 
cludes a wide variety of sensations in addition to a 
turning sensation. Whereas maintenance of equili- 
brium is an incidental function of the ocular mechan- 
ism and the kinesthetic mechanism, it is the main 
function of the vestibule or the labyrinth. 

It is interesting to note that most of the informa- 
tion which we possess about the function of the lab- 
yrinth has been accumulated during the last 100 
years. Purkinje, in 1825, noted that eye reactions 
and dizziness may occur during and after rotation. 
About the same time Flourens operated on a pigeon’s 
semicircular canals and noted that nystagmoid 
movements of the head and eyes occurred in the 
plane of the injured canal. 

In 1861 Méniére reasoned that since dizziness is 
so often associated with aural disease—hearing loss 


and tinnitus—it is probable that the dizziness arises 


from disease or irritation of the semicircular canals. : 


Barany gave the credit for developing the rotation 
or turning test to Kreidl, James, and Wanner. This 
was the chief clinical test of labyrinthine function 
until Barany described the caloric test. The advan- 
tage of the caloric test over the rotation test is that 
with it one can study each labyrinth separately. 

Magnus and De Kleyn studied labyrinthine func- 
tion and placed the labyrinth in its true relationship 
with the central nervous system by analyzing and 
clarifying labyrinthine reactions and by describing 
related postural and righting reflexes of nonlabyrin- 
thine origin. 

The weight of experimental evidence demonstrates 
that the saccule is not conce:ned with equilibrium 
but that it may be affected by vibration stimuli. 

Borries reported that Darwin studied and wrote 
about rotatory and postrotatory nystagmus in 1800. 
Breuer was the first to associate rotatory nystagmus 
with labyrinthine stimulation. Ewald and Stein- 
hausen supplied the experimental evidence that the 
semicircular canals possess a mechanism for the pro- 
duction of nystagmus. Spiegel’s experiments showed 
that both the slow and quick phases of nystagmus 
arise most probably within the vestibular nuclei. It 
has been repeatedly shown, especially by Magnus 
and De Kleyn, that the only part of the central nerv- 
ous system essential for nystagmus is that part of the 
brain stem from below the vestibular nuclei to just 
above the oculomotor and trochlear nuclei. The 
forebrain has an influence on nystagmus but is not 
essential to it. 

Clinically, it has been found that nystagmus may 
arise spontaneously and that the nystagmus may be 
caused by disease or irritation in the ocular mechan- 
ism, in the central nervous system, or in thelabyrinth. 
This spontaneous nystagmus in some cases may oc- 
cur only when the head is in a certain position. This 
last nystagmus is referred to as positional nystagmus. 

A special examination must be made in order to 
uncover positional nystagmus. It has not been def- 
initely determined whether the cause of positional 
nystagmus is a lesion within the labyrinthine end 
organs or whether it is the result of some lesion with- 
in the central nervous system. 

Some cases of atypical Méniére’s syndrome are 
really only early cases of true Méniére’s syndrome 
before the development of the classical symptom 
triad—dizziness, tinnitus, and deafness. In these 
cases the disturbance is in the peripheral labyrinth. 

The examination for positional nystagmus is par- 
ticularly important when a patient complains that 
his dizziness is more marked in a certain position of 
the head as, for instance, when he puts his head back 
or when he lies down, or when he turns toward one 
side while in bed. 

Dizziness is the consciousness of disordered sen- 
sations and must have essential pathways through 
the hindbrain, midbrain, and forebrain. 

It has been well established that there is very 
abundant connection between the vestibular nuclei 
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and other parts of the brain. Although much ana- 
tomical and histological investigation has been car- 
ried out, the exact pathways in many instances are 
not known. It is this lack of detailed knowledge 
which renders the information derived from the ves- 
tibular tests of questionable value in diagnosis. 

Dizziness or vertigo may result from stimulation, 
irritation, or disease of any of the structures con- 
cerned in the maintenance of balance. We, there- 
fore, may have ocular vertigo, central vertigo, or 
labyrinthine vertigo. Frequently it is difficult to dis- 
tinguish between the various causes. We must rely 
upon the history and the description of the vertigo 
and upon the associated signs and symptoms. 

If the cause of the dizziness or vertigo is within the 
labyrinth, there is frequently associated evidence of 
disease of the cochlear mechanism as instanced by 
the presence of deafness and tinnitus. The vestibular 
tests may or may not be abnormal. There may be 
spontaneous or positional nystagmus. 

Vestibular tests for the semicircular canals include 
the rotation, the caloric, and the galvanic tests, but 
by far the most commonly used test is the caloric 
test. It has the advantage over the rotation test of 
stimulating only one labyrinth at a time. It has an 
advantage over the galvanic test in that it stimulates 
only the end organ and not the vestibular nerve. 

The cold caloric test is used much more frequently 
than is the hot, probably because it is difficult to ar- 
range hot stimulation so that it will be effective and 
yet not be painful to the patient. 

For a cold water test, 2 or 3 c.c. of ice water intro- 
duced by a syringe under vision and kept in contact 
with the ear drum for 20 seconds is a very practical 
ward or office test. The nystagmus, if timed from the 
onset of stimulation, lasts for 2 or 2)4 minutes. 

A simple and dependable method of carrying out 
the vestibular caloric test is to use a Dundas-Grant 
coiled tube for cold air. The air is cooled by pouring 
ethyl chloride on the covering cloth mesh. The ad- 
vantage of this method is that it is simple to carry 
out and can be done in any hospital ward or doctor’s 
office. The cold air makes the test safe even when 
there is a perforation in the drum. 

A clinical vestibular test must be as all informative 
as possible and yet it should be as simple as possible. 
Any increased complexity in the test must give de- 
pendable information which is of clinical value be- 
fore it is accepted. If we allow the test to become 
too complicated or if we attempt to conclude too 
much from a test, it will fall into disuse and disrepute. 

Joun F. Detpx, M.D. 


Pathology of Vertigo Arising from the Peripheral 
Vestibular Apparatus. J. R. Linpsay. Amn. Otol. 
Rhinol., 1947, 56: 541. 


Vertigo is a common symptom of a disturbance of 
either the peripheral labyrinth or its central nervous 
pathways. 

In disease of the central nervous system such as 
encephalitis, abscess, tumor, and multiple sclerosis, 
the symptoms result from direct involvement of 
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vestibular nuclei or pathways, or from pressure. 
Vertigo following head injury with concussion prob- 
ably is central in origin if unaccompanied by audi- 
tory disturbance. 

Vertigo without deafness or tinnitus occurs fre- 
quently as a toxic manifestation in the course of some 
respiratory and gastrointestinal infections. It may 
occur in cerebral arteriosclerosis and hypertension, 
and also in hypotension, and during the menopause. 
The localization is indefinite, but the absence of 
auditory symptoms suggests that it is central, and 
the pathologic disturbance of a mild and reversible 
character. 

Vertigo can be localized to the peripheral labyrinth 
or eighth nerve when the symptom is associated with 
deafness and tinnitus. The most frequent cause in 
the past has been a labyrinthitis, due to extension of 
inflammatory disease in the temporal bone, or to 
meningitis. The pathologic process in the inner ear 
in various types of labyrinthitis, tumor, and frac- 
tures of the temporal bone have been described in 
standard texts. 

A disturbance of the peripheral labyrinth may also 
occur from several other causes. A nonsuppurative 
otitis media may produce vertigo which, in some 
cases, is relieved promptly by inflation or removal of 
serous fluid. An attack of extrinsic allergy may in 
rare cases cause vertigo. The nature of the inner ear 
disturbance in these is indefinite. Certain infections, 
particularly virus diseases, may affect the inner ear 
and produce rapid, profound loss of hearing and, in 
occasional cases, vertigo and some loss of vestibular 
function. Precise information as to the pathologic 
process in the inner ear is lacking since material for 
pathologic study is rarely available. 

A sudden onset in previously healthy ears of tinni- 
tus, deafness, and vertigo, which leave a profound 
and permanent impairment of function if occurring 
in middle life or later, is considered to be due to a 
vascular accident in the labyrinth. A similar episode 
sometimes occurs before middle age and in these 
cases it may be impossible to differentiate the condi- 
tion from an acute toxic process. A toxic disturbance 
affects auditory function primarily, however, and 
may not impair vestibular function. Precise patho- 
logic information in this type of labyrinthine lesion 
is not available. A fibroserous labyrinthitis occurring 
in the late stages of leucemia has been described 
and is thought to be the result of hemorrhage in the 
labyrinth. 

The clinical condition now called Meniere’s dis- 
ease, which is characterized by recurring attacks of 
vertigo with fluctuating tinnitus and deafness, is 
now known to be associated with a hydrops of the 
labyrinth. This type of hydrops is distinguishable 
from that which sometimes occurs in inflammatory 
inner ear disease since in the former there are no 
inflammatory changes in the perilymphatic spaces 
and degeneration of the peripheral cochlear neuron 
is usually absent. The term “idiopathic labyrinth- 
ine hydrops” is customarily applied. The etiology is 
not known. Joun R. Linpsay, M.D. 


ses 
als.: 
ion 
his 
ion 
lat 
ip 
nd 
ng 
in- 
es 
im 
ite 
0. 
us 
n- 
he 
od 
us 
It 
1S 
V- 
1e 
st | 
1€ 
ot 
y 
ye 
l- 
is 

3. 

d 


348 


PHARYNX 


Congenital Abnormalities of the Pillars of the 
Fauces and the Action of the Posterior Pillars 
and Nasopharyngeal Valve during Speech. 
C. and I. P. J. MACNAUCHTAN. 
J. Lar. Otol., Lond., 1946, 61: 5094. 


Observations were made on patients with several 
types of congenital defects of the pharyngeal muscles. 

On the basis of these observations the author pre- 
sents the thesis that the palatopharyngeus muscle 
and the thyropalatinus muscle, previously thought 
to be parts of the same muscle, are independent, 
both on the basis of development and function. The 
palatopharyngeus muscle, arising from the posterior 
pharyngeal wall and entering the soft palate, en- 
circles the pharynx like a horseshoe-shaped sphincter 
- and gives rise to the horizontal ridge on the posterior 
pharyngeal wall known as Passavant’s ridge. The 
thyropalatinus muscle, arising below from the pos- 
terior margin of the thyroid cartilage and pharyn- 
geal aponeurosis, and passing upward on the lateral 
wall of the pharynx, passes medially to the palate 
and forms the posterior pillars. The action is to 
bring the lateral pharyngeal walls and pillars med- 
ially. The posterior pillars play a subsidiary but im- 
portant role in closing off the nasopharynx. One 
patient with congenital absence of the left posterior 
pillar was observed to have a nasal quality to his 
voice because of inadequate closure. The uvula 
serves no function in the closing of the nasopharyn- 
geal isthmus. Joun R. Linnsay, M.D. 
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Clinical Significance of Malignant Neoplasms of 
the Thyroid Gland. Watrter F. Rocers, Jr., 
SAMUEL P. AspER, JR., and Robert H. WILLIAMs. 
N. England J. M., 1947, 237: 569. 

Of 544,918 patients admitted to the Boston City 
ITospital, the Johns Hopkins Hospital, and the 
Massachusetts General Hospital, there were 3,221 
with goiters and 64 with a histologic diagnosis of 
malignant neoplasm of the thyroid gland. Other 
investigators report a much higher incidence; one 
has found 17.1 per cent malignancy in .ontoxic 
nodular goiters and 7.2 per cent in all goiters. In a 
series of routine autopsies in a region of endemic 
goiter, 1 per cent of thyroid carcinoma was found, 
whereas in a nonendemic area, only o.1 per cent of 
the autopsies revealed cancer of the thyroid. 

Of the 64 patients with cancer of the thyroid in 
the present study, 76 per cent were women; 3 males 
and 22 females were under the age of 50. The age 
incidence increased regularly up to the seventh 
decade; in 28 per cent of the cases the condition 
occurred in the seventh decade, in 24 per cent, the 
sixth decade, and in 18 per cent, the fifth decade. 

The principal symptom was enlargement of the 
neck (86 per cent); next in frequency were hoarse- 
ness (18.7 per cent), dyspnea (18.7 per cent), dyspha- 
gia (14 per cent), bone pain from metastases (12.5 
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per cent), nervousness (10.9 per cent), and cough 
(9.4 per cent). No patient had hypothyroidism; 
5 of the 64 patients had hyperthyroidism, and these 
5 represented 0.38 per cent of all the cases admitted 
for hyperthyroidism. Physical signs were a palpable 
mass in the neck (98 per cent); the masses were nod- 
ular in contour (73.4 per cent), and in only 7.8 per 
cent were there multiple nodules. Enlargement of 
the cervical glands was found in 23.4 per cent, and 
of the supraclavicular glands in 7.8 per cent of the 
patients. . 

The degree of malignancy was classified as high 
in 36 per cent, moderate in 50 per cent, and low in 
14 per cent of the patients. Of those in whom the 
condition was classified as highly malignant, 70 per 
cent were dead in 1% to § years after operation and 
less than a third of the survivors were free of re- 
currence; of those with moderately malignant 
growths, 25 per cent were dead, 7 per cent were 
living with recurrences, 45 per cent were without re- 
currence, and the remainder could not be traced. 
There were no known deaths in the low malignancy 
group, but about one-third of the patients had re- 
currence. 

In order to arrive at a judgment concerning the 
indications for prophylactic removal of thyroid 
nodules, an analysis was made of the complications 
resulting from operations on 431 patients with 
nontoxic goiter. Fifteen per cent of the patients 
suffered from one or more operative complications 
and the mortality was 1.16 per cent; 13 patients had 
vocal cord paralysis. 

Since malignancy is most frequently associated 
with single nodules or masses, prophylactic surgery 
must be considered, especially in young people in 
nonendemic areas, since in these areas nonmalig- 
nant nodules are rarely found in patients under the 
age of 30. Multinodular glands are rarely the site 
of cancer. Certain signs in glands with one or more 
nodules, such as increase in size and in firmness, 
especially with fixation to surrounding tissues, were 
considered as indications for removal. 

The authors do not approve of removal of nodular 
or diffuse goiter to prevent later development of 
thyrotoxicosis. Curnton H. Tutenes, M.D. 


Carcinoma of the Thyroid. J. M. Grauam and R. 
McWarrter. Proc. R. Soc. M., Lond., 1947, 40: 669. 


One hundred and forty-four unselected cases of 
carcinoma of the thyroid are reported from an area 
in which simple goiter is not endemic but occurs 
only sporadically. The sex incidence was 1 male to 
3.6 females. (The simple goiter ratio is 1 male to 9 
females.) The average age was 59.75 years with a 
range from 18 to 93 years. 

The diagnosis of malignant disease was confirmed 
by histological examination in 97 of the cases. In 
the remaining 47 cases it was made on clinical 
grounds alone. All sections were reclassified by one 
pathologist as follows: adenocarcinoma, 23 per cent; 
papillary adenocarcinoma, 16 per cent; and undif- 
ferentiated carcinoma, 61 per cent. 
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In 34 cases (23%) there was a history of previous 
“goiter.” Three of the tumors had their origin in 
aberrant thyroid tissue, 2 in a lateral aberrant 
thyroid, and 1 in a lingual thyroid. 

Differential diagnosis is a problem in the early 
stage. The appearance of a nodular goiter in a pa- 
tient approaching middle age, recent increase in 
size, or alteration in consistency or outline should be 
regarded with suspicion. Fixation of the swelling 
to the trachea while the thyroid still moves freely 
on swallowing is one of the earliest signs to appear. 
Forward displacement of the trachea with antero- 
posterior narrowing of the lumen is much more sug- 
gestive of cancer than of simple goiter. The pres- 
ence of extensive calcification does not exclude can- 
cer. An analysis of the factors affecting the survival 
rate is difficult in this series for three reasons: 

1. The survey is not limited to early, operable 
cases but includes all cases referred to a large 
general hospital. 

2. The series contains a high proportion of undif- 
ferentiated carcinomas (61%). These grow rapidly 
and are often inoperable; 25 per cent of the patients 
died within a month and 50 per cent were dead 
within 4 months of the time they first came to the 
hospital. 

3. One-third of the cases were not histologically 
proved to be carcinoma. 

Twenty-nine patients were operable. Seven were 
treated by complete thyroidectomy and the re- 
mainder by subtotal thyroidectomy. In 18 cases 
postoperative x-ray therapy was also given. The 5 
year survival rate was 73 per cent. 

Among the 108 inoperable patients, the 5 year 
survival rate was 16 per cent. Eighty-four of these 
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patients had no distant metastases and, of these, 39 
were given x-ray treatment which could be consid- 
ered adequate. Of the last, 29 per cent were alive 
at the end of 5 years. 

The results obtained as compared with the his- 
tologic type of the tumor are as follows: 18 patients 
with adenocarcinoma— 46 per cent alive at the end 
of 5 years; 13 patients with papillary adenocarcino- 
ma—4o per cent alive at the end of 5 years; and 
48 patients with undifferentiated carcinoma— 14 per 
cent alive at the end of 5 years. 

As no patient treated by surgery alone survived 
for 5 years, the results must be attributed to x-ray 
treatment. 

An analysis of the radiosensitivity of the 3 histo- 
logic subdivisions is given as follows: adenocarcino- 
ma—o per cent radiosensitive; papillary adenocar- 
cinoma—o per cent radiosensitive; undifferentiated 
carcinoma—55 per cent radiosensitive; unknown 
type— 50 per cent radiosensitive. 

The criterion of radiosensitivity was a rapid 
diminution in size of the tumor. Survival rates were 
ignored for obvious reasons. 

Another finding of some help in distinguishing the 
radiosensitive group was the average duration of 
the symptoms, which was 6.3 months in the radio- 
sensitive cases and 16 months in the radioresistant 
cases. It is believed that if a tumor is of the radio- 
sensitive type, no attempt at surgical removal 
should be made because incomplete removal will 
almost certainly bring about dissemination of the 
cells (mostly to the lungs). 

Operation is indicated only when there is a rea- 
sonable prospect of removing the tumor completely. 

FRANK B. Quren, M.D. 
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BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Encephalography with Small Amounts of Air. 
KRISTIAN KRISTIANSEN and AGVALD VoctT. Acta 
radiol., Stockh., 1947, 28: 355. 


The authors report on encephalographic studies of 
100 consecutive patients treated on the neurological 
service of the Rikshospitalet, Oslo. A very small 
amount of air, not exceeding 15 c.c., was used. The 
usual technique of the authors consisted of removing 
4 c.c. of cerebrospinal fluid at 3 different times and 
injecting 3 c.c. of air at 3 different times so as to use 
only 9 c.c. of air for the entire study. In 11 per cent 
of the patients, the ventricles were sufficiently filled 
for diagnostic purposes, but the degree of filling was 
incomplete in 73 per cent, and there was no filling 
in 16 per cent. These studies frequently had to be 
repeated 2, 3, 4, and 5 times, with a little more air 
each time, the maximum being 16 c.c. In 30 patients 
with gross intracranial lesions, good filling of the 
ventricles with such procedures was obtained in 
none. In 14 patients with clinical signs of increased 
intracranial pressure, good fillings were not obtained, 
but 3 deaths were reported among them. 

The advantage of causing less headache with such 
small amounts of air seems to be offset by the fact 
that the procedure often had to be repeated. The 
authors have not been satisfied with the procedure 
and are resorting now to a more adequate injection of 
air. However, they continue to use from 15 to 20C.c. 
in the first attempt and, if the results are not satis- 
factory, they use from 4o to 60 c.c. of air. They re- 
commend that all encephalographies be performed 
with the help of fluoroscopy so as to control the 
amount of air that is required to give a satisfactory 
filling of the ventricular system. 

GEorGE Perret, M.D. 


Carcinoma of the Pituitary Gland with Metastases 
to the Liver in a Case of Cushing’s Syndrome. 
Wituiam Forses. J. Path. Bact., Lond., 1947, 59: 
137. 

A 43 year old woman developed symptoms of the 
disease known as Cushing’s syndrome, was treated 
unsuccessfully by deep x-ray therapy and later, at 
operation, was found to show no gross tumorous 
changes in the pituitary gland. Her symptoms pro- 
gressed and she died 14 months after her first ad- 
mission to the hospital. At autopsy she was found 
to have a tumor within the confines of the pituitary 
gland, which structure had been essentially com- 
pletely destroyed by the tumor. The tumor is 
described as being a chromophobe carcinoma. In 
many scattered foci throughout the liver there were 
small tumors of the same histologic nature as that 
found in the hypophysis, and in no other organ, after 
extensive study, was there found to be any such 
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metasases. The cells in both the liver and pituitary 
tumors were quite unlike those of carcinoma of the 
liver, and the gross distribution of the hepatic le- 
sions was not that of hepatic carcinoma. The clini- 
cal picture had been, from the beginning, one of 
primary pituitary dysfunction, and not one of liver 
disease. For these’ reasons the author believes this 
case to be one of true metastasis of a carcinoma from 
its primary site in the pituitary gland to another 
organ. Such a pathologic situation is a rarity. 
Joun Martin, M.D. 


Multiple Meningiomas (Meningiomas multiples). 
Ramon CARRILLO, RAut F. MATERA and TomAs 
Insausti. Rev. As. med. argent., 1947, 61: 562. 


The authors report the results of their experience, 
and establish the accuracy of Cushing and Eisen- 
hardt’s observation of the existence of 2 anatomico- 
clinical entities: (1) a clear case of multiple meningi- 
oma without any manifestation of von Reckling- 
hausen’s disease, and (2) this disease complicated 
by multiple intracranial tumors. Embryologic ex- 
periments support this belief. 

Multiple meningioma is rare, occurring in from 
1 to 4 per cent of tumors of this type. Diagnosis is 
difficult because of the many neurologic symptoms 
caused by more than one tumor, the ineffectual ven- 
triculograph, and the nonmalignant character of the 
tumors from the histological standpoint. 

STEPHEN A. ZIEMAN, M.D. 


Neurinomas of the Cerebellopontile Recess. A Clin- 
ical Study of 160 Cases Including Operative 
Mortality and End Results. A Correction. An- 
TONIO GONZALEZ Revitta. Bull. Johns Hopkins 
Hosp., 1947, 80: 254. 

The second sentence in the fourth paragraph, left 
hand column, on page 133 of the February, 1948 
issue is not correct. The author’s own words are as 
follows: 

“From all these observations originated Dandy’s 
classical unilateral procedure introduced in 1934 and 
which is briefly summarized as follows: 1. same 
unilateral incision as used for Méniére’s disease and 
tic; 2. bone rongeured as far laterally as possible 
without entry to the mastoid cells and anteriorly to 
the lateral sinus; 3. tapping of the posterior horn of 
a lateral ventricle through a previously placed oc- 
cipital trephine in the opposite side; 4. evacuation of 
fluid from the cisterna magna and spinal canal; 5. 
excision of the outer cap of the cerebellum; 6. intra- 
capsular evacuation of the solid contents; and 7. 
careful, painstaking dissection and removal of the 
capsule. This procedure has been almost universally 
adopted and the general trend of most neurosurgical 
clinics at present is to remove these tumors in toto 
according to the method evolved by Dandy after so 
many years of toil.” 
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SURGERY OF THE 


SPINAL CORD AND ITS COVERINGS 


Studies upon Spinal Cord Injuries. The Develop- 
ment of Automatic Micturition. JoHN Martin 
and Loyar Davis. Ann. Surg., 1947, 126: 472. 


In a study of the rehabilitative problems of the 
patient with a severe injury to the spinal cord, the 
authors cite their experience with 471 such patients, 
seen and treated both in civilian and military prac- 
tice. Injuries at all levels of the cord and cauda 
equina, both of the open and closed types, made up 
this large series of patients, whose histories were 
carefully recorded. Many of these patients had 
been under the observation of the authors from the 
time of injury. 

Urinary function in these patients appeared in 
one of the 5 following forms: (1) early return to 
normal micturition, (2) eventual return of partial 
voluntary control of micturition, (3) involuntary 
dribbling of urine, or the frequent uncontrolled 
passage of very small amounts of urine, (4) absolute 
retention (a less common situation), and (5) auto- 
matic or reflex micturition, entirely free of any 
voluntary effort on the part of the patient. The 
early care of the bladder is of utmost importance te 
the future function of the bladder, and therefore 
not only to the completeness of the patient’s pos- 
sible degree of rehabilitation, but to the very pre- 
servation of his life. Such measures as intermittent 
catheterization, manual expression of the bladder, 
perineal urethrostomy, suprapubic cystostomy, 
distention and overflow, and other such unphysio- 
logical and unsafe measures are to be condemned 
and avoided wherever possible. Even the exigencies 
of war do not excuse their use in most instances. 
Every effort must be made to effect the automatic 
emptying of the bladder, for only under such condi- 
tions will the urinary tract remain as free of in- 
fection as is possible. The authors-state that the 
effect on the patient’s morale of a change, for in- 
stance, from a suprapubic tube to automaticity, is 
spectacular. 

Automaticity was found to have developed in the 
authors’ patients following a complete lesion at any 
level within the spinal cord or cauda equina. It 
developed in 14.3 per cent of the patients with cer- 
vical cord injuries, in 34 per cent of those with 
thoracic cord injuries, and in 16.4 per cent of those 
with lumbosacral injuries. It seemed to appear 
earlier and with greater efficiency in the presence 
of lesions between the levels C.7 and Th. 5. Severe 
altered reflex activity, sepsis from an infected blad- 
der or bed sores, and general inanition may spell 
the termination of automatic micturition. Further- 
more, automaticity will develop only when there 
is no mechanical bladder-neck obstruction and when 
the sphincter is capable of reflex relaxation. For 
that reason resection of the bladder neck has been 
found to be a distinct aid in many patients. Extra- 
vesical stimuli are an aid but not a necessity to the 
development and maintenance of automatic mic- 
turition. 


NERVOUS SYSTEM 351 


PERIPHERAL NERVES 


Nerve Lesions in Bone Injuries. Hernerr Joun 
Sepvon. J. Am. M. Ass., 1947, 135: 691. 


Even in his extensive personal experience, Seddon 
feels that the prognosis may be very uncertain 
when nerve injury complicates a closed injury of 
certain long bones. He points out that while it is 
true that a large number of such injuries result in 
spontaneous recovery of the nerve, operation may 
eventually become an absolute necessity, and when 
the decision is finally made for surgical interven- 
tion, the most favorable time for such treatment has 
already passed. On the other hand, routine explora- 
tion is not justified. 

The author has chosen to classify these injuries 
into three categories. In the familiar transient paral- 
ysis, ‘“‘neurapraxia,” motor loss is usually complete, 
sensory loss is incomplete, and the reaction of 
degeneration is absent. Recovery is, as expected, 
spontaneous. When “neurotmesis” exists, there is 
complete disorganization of the nerve, even com- 
plete severance, and recovery will come about only 
through surgical repair. In the event of “‘axonotme- 
sis,” the Schwann tubes are preserved but the axons 
are ruptured, and in such cases delayed but eventual- 
ly spontaneous recovery will occur. The major 
problem, therefore, is to know which of these two 
latter types of injury is present in any particular 
bone-nerve lesion. 

When injury has been caused by a bony spike the 
lesion usually is well localized in the nerve, but in 
many severe traction injuries the actual injury to 
the nerve may extend over many centimeters. The 
injury may be so severe and over such a great dis- 
tance in such major traction injuries that, while 
anatomic continuity exists, intraneural scar forma- 
tion reduces the lesion essentially to one of neurotme- 
sis. Clinically there may be some difficulty in dis- 
tinguishing between a traction lesion and a localized 
direct injury, but if the extent of the paralysis in- 
dicates that the lesion in the nerve exists proximal 
to the site of the fracture, then only a traction type of 
injury can exist. In such a case the prognosis is 
grave, as apparently nothing less than heroic surgi- 
cal measures could offer any help. 

Fractures of the shaft of the humerus most com- 
monly involve the radial nerve, and in such injuries 
compression or division of the nerve by a bony 
fragment is the rule. 

Isolated axillary nerve injuries are usually due 
to traction and the prognosis is uncertain. 

Joun Martin, M.D. 


Experimental Research on Nerve Ligature (Recher- 
ches expérimentales sur les ligatures des nerfs). M. 
P. CHENILLEAU. Bordeaux, chir., 1947, No. 2, p. 00. 


The author, using rabbits, has recently shown the 
effects of ligating the free cut end of the central 
stump of a peripheral nerve, such as might be done 
at the time of amputation of an extremity. He points 
out that older surgeons, as Velpeau and Dupuytren, 
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cautioned specifically against the inclusion of large 
nerve trunks in the neurovascular bundles at the time 
of amputation, because of the severe pain or other 
“grave accidents” which might befall the patient 
after such treatment. 

Quite on the contrary, Chenilleau has shown that 
he can prevent trophic ulcers in animals following the 
resection of 1.5 to 2 cm. of the sciatic nerve, and has 
seen no evidence of painful neuromatous reaction 
after several months, if, at time of operation, he 
ligates the central stump approximately 1 cm. from 
its end. Control animals without such ligation have 
been studied together with those in which the nerves 
were ligated with catgut, and in others with a linen 
thread. Invariably the animals not treated by liga- 
ture suffered much more severe trophic ulcers than 
did those ligated with catgut, and those ligated with 
linen had little or no trophic disturbance and were 
much better than the animals treated with catgut. 
Good photographs of the animals bear out these 
statements. The author believes that the linen 
thread obviates the formation of a neuroma locally, 
and that a catgut ligature tends to do the same thing 
but that the local reaction produced by the catgut 
minimizes the otherwise good effect of the ligature. 
The linen, he feels, exerts a regulating and order- 
producing effect on the terminations of the severed 
neurones, and thus prevents the wild disorganization 
of the untreated nerve end. There is, likewise, 
clinical evidence at hand to support his findings in 
animals. Joun Martin, M.D. 


Rate of Regeneration in Human Peripheral Nerves: 
Analysis of the Interval between Injury and 
Onset of Recovery. SypNEY SUNDERLAND. Arch. 
Neur. Psychiat., Chic., 1947, 58: 251. 


There are two distinct events in the functional 
regeneration of a peripheral nerve: (a) the axon 
regenerates anatomically, and (b) the axon matures 
functionally after myelinization and increase in 
diameter of the fiber. The second event follows the 
first and proceeds at a slower rate, but both slow up 
progressively as the axon tip moves farther from the 
cell body. Thus, the initial rate is faster when the 
lesion is close to the parent neurons and slower when 
the lesion is farther distal. 

When the nerve is not actually severed, but there 
is a destruction of the axon as from a crushing or con- 
striction of the nerve, the rate of functional matura- 
tion over the proximal portion of the nerve (arm and 
thigh) is in the vicinity of 3 mm. per day and slowly 
diminishes to approximately 0.5 mm. per day over 
the distal portion (hand and foot). When there is 
division and suture, the rate of functional matura- 


tion is somewhat slower. The rate of regeneration is 


the resultant of (a) central forces provided by the’ 


cell body and (b) the peripheral resistance against 
which the central growth forces act. The rate in the 
initial stages of recovery is faster with high lesions, 
since these are closer to the parent neurons, while in 
the lower levels, the initial rate is slower because the 
influence of the central forces of growth is weaker. 

It is believed that repair is adversely affected by 
wound infection and scarring only when these fac- 
tors add to the sevérity of the nerve lesion. 

DANIEL RucE, M.D. 


SYMPATHETIC NERVES 


Procaine Block of the Sympathetic Nerves in the 
Study of Intractable Pain and Circulatory Dis- 
orders. James C. WuiTe. Surg. Clin. N. America, 
1947, 27: 1263. 

The diagnostic injection with procaine of various 
parts of the autonomic nervous system has led not 
only to accurate diagnosis and, in many instances, 
to the accurate prognosis to be expected from surgical 
treatment, but also has indicated the true anatomy 
and physiology of previously poorly understood 
pathways for the transmission of certain viscero- 
sensory impulses. The usefulness of sympathetic 
block in testing for the effects of surgery in such 
diseases as Raynaud’s syndrome, causalgia, and 
other intractable pain states is well recognized. 
Through such testing we have come to realize the 
value of sympathectomy, at the proper levels, for 
angina pectoris, the pain of aortic aneurysm, in- 
tractable pain of the gastrointestinal tract and the 
pancreatic and biliary tracts, painful osteoporosis, 
and certain types of painful amputation stumps. 
Such preoperative blocking of the sympathetics has 
been found to be of less prognostic value in throm- 
boangiitis obliterans and arteriosclerosis. It is 
through the effectiveness of paravertebral block that 
surgeons have been able to develop methods of 
viscerosensory denervation which carry a minimum 
risk and do not disturb cutaneous sensation. For 
instance, it has been shown many times that the 
pain of angina pectoris can be obliterated by posterior 
rhizotomy on the first through the fourth thoracic 
nerves, but the same control of pain can be obtained 
by resection of the upper three or four thoracic 
sympathetic ganglia. 

Several excellent diagrams, typical of articles by 
this author, demonstrate the techniques of sympa- 
thetic block as well as certain of the autonomic 
pathways in the diseases discussed. 

Joun Martin, M.D. 
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SURGERY OF THE THORAX 


CHEST WALL AND BREAST 


Cystic Disease of the Breast: Human and Experi- 
mental. B. D. Puttincer. Lancet, Lond., 1947, 
2: 567. 

There are three outstanding questions concerning 
cystic disease of the breast. These are (1) the mode 
of origin, (2) the cause, and (3) the relation to cancer. 

According to Cheatle and Cutler (1941) 20 per cent 
of all mammary cancer begins in cystic breasts. 
This is an association and not necessarily a causal 
relationship. 

Ovariectomized virgin young and mature female 
mice of two strains (R3 and C3H) were given single 
physiologic doses of two naturally occurring estro- 
gens (estradiol and ketohydroxyestrin) in 400 micro- 
gram doses. (There are some data to indicate that 
the dose used was excessive even from the point of 
view of causing a pathological rather than a physio- 
logical response.) The response to the 400 microgram 
dosage was similar for both estrogens. 

With the R3 mice some breast acini were ballooned 
out and became cystlike—a pathological adenosis 
with secretion and distention. Estrogens alone pro- 
duced this change, which according to previous 
knowledge should have required the combined action 
of estrogen, progesterone, and probably a lactogen. 

With C57 black mice a typical normal mammary 
gland response to both estrogens was obtained. It 
is clear from this that there is a strain difference in 
breast response to estrogen in mice. Two high mam- 
mary cancer incidence strains (C3H and Strong A) 
responded normally; e.g., there was no increase in 
cancer. 

In the mouse with responsive inbred strains a pe- 
culiar reaction is found in every part of the gland. 
Hybrids of two strains (R3 which reacts vigorously, 
and C57 black which reacts by duct outgrowth only) 
were tested and a part of each mamma reacted like 
one parent, part like the other, the proportion 
being about half and half. This dual response sug- 
gests that the localization of cystic response is hered- 
itary. Mongrel mice showed comparable responses. 
There are apparently specially sensitive portions in 
the mammary epithelium. The distention in rodents 
appears to be passive due to rapid secretion of a mil- 
ky fluid before which the walls of the ducts and as- 
cini appear to give way. 

Cystic disease in the human being is a disease sui 
generis and not a part of a cancer process. Geschick- 
ter(1945) believes the origin of cystic disease to be 
estrogen and progesterone imbalance. Ingleby 
(1942) emphasized the individual difference in ana- 
tomical types of glands. The occurrence of localized 
cystic disease under the conditions of these mouse 
experiments strongly favors Ingleby’s interpretation 
of the origin of localized cystic disease. The assump- 
tion of a difference in reactivity of epithelial cells in 


different parts of the duct and ascinar system in both 
human beings and mice would resolve the divergent 
opinions. 

Evidence of inheritance of cystic disease in human 
beings has not been collected. The decisive factor 
appears to be not merely an excess or imbalance of 
estrogen but an atypical response of mammary epi- 
thelium. This response predisposes to mammary 
cancer in mice when the cancer is activated by the 
milk tumor agent. Its relationship to clinical car- 
cinogens has not been determined. 

FRANK B. QuEEN, M.D. 


Radical Mastectomy: Prognosis after Survival for 5 
Years. ArtHurR B. McGraw. Arch. Surg., 1947, 55: 
292. 

The close observation and study of the author’s 
series of patients with cancer of the breast, especially 
of those who survived operation 5 years or more, has 
in every way strengthened his conviction that a 
thoroughly radical operation is the only procedure 
at present giving such patients a good chance of long 
survival. He believes that such an operation should 
be undertaken whenever it can be performed with 
technical adequacy unless coexisting metastases are 
so advanced or widespread and the patient’s expec- 
per of life is clearly so short as to make operation 

utile. 

One hundred and seventy-seven patients (43 per 
cent of all cases) survived the 5 year period. 

Joun J. Matoney, M.D. 


TRACHEA, LUNGS, AND PLEURA 


Bagasse Disease of the Lungs. Davip V. LEMone, 
WENDELL G. Scott, SHERWOOD Moors, and A. 
Link Koven. Radiology, 1947, 49: 556. 


Bagasse disease of the lung, or bagassosis, is a 
pulmonary disorder brought about by inhalation of 
sugar cane after it has been crushed and the juice 
extracted. Only from 30 to 40 cases have been re- 
ported since it was first described in 1941 by Jamison 
and Hopkins. 

The disease occurs only in people exposed to the 
inhalation of dry bagasse dust. This product is 
used in the manufacture of acoustical and thermal 
insulating building materials and in the production 
of refractory brick. The disease is restricted to com- 
munities which cut and process sugar cane (Louisi- 
ana or Cuba), manufacture building board (Eng- 
land), or make refractory brick (Missouri). 

The symptoms and clinical course vary with the 
length of exposure and density of inhaled dust. 
About 2 months of exposure to the dust is necessary, 
although the time varies from 3 weeks to 2 years. 
The disease is an acute febrile illness accompanied 
by extreme dyspnea, weakness, and a persistent 
cough with scanty mucoid sputum. The onset is in- 
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sidious. Cyanosis appears in only the most severe 
cases. The patients appear to have a severe bronch- 
iolitis and pneumonia. Patients with long exposures 
are critically ill. In a series of 24 cases collected by 
Hunter, there was a mortality of 8.3 per cent. How- 
ever, most of the patients who have had shorter ex- 
posures and lighter concentrations of the dust con- 
tract a less severe form of the disease which clears 
in from 2 to 6 months. 

The fever usually ranges from 37 to 40 degrees and 
persists for 2 to 3 months. The pulse and respirations 
are increased. Percussion of the chest reveals a 
slight decrease in resonance. Breath sounds are nor- 
mal and whispered voice may be increased. Moist 
crepitant rales are heard throughout both lungs. In 
severe cases the white blood cells may reach 16 to 
20,000 with a shift to the left and an increased sedi- 
mentation rate. An eosinophilia (3.5-8%) is usually 
present. Blood chemistry and sputum cultures are 
negative. 

The x-ray findings are not characteristic and de- 
pend also on duration and concentration of exposure. 
In severe cases a fine punctate infiltration through 
both lungs is seen. These areas become nodular as 
they clear. Areas of early consolidation accompany 
the infiltration. The x-ray changes seem to be re- 
versible after a period of 2 months. In from 5 to 6 
months the lung fields appear normal. Patients ex- 
posed to shorter and lighter concentrations show 
only a fine granular lacy network of infiltration 
throughout both lungs which is heavier at the hilum 
or in the left lower and middle lung fields. 

Only 2 cases have been examined pathologically. 
They showed a fibroblastic reaction of the intersti- 
tial tissue with small needlelike spicules of an irregu- 
lar foreign material (2 to 8 micra) imbedded in the 
pulmonary tissue. The large alveolar cells with 
foamy cytoplasm were more numerous. The pul- 
monary changes were those of an organic pneumoco- 
niosis. 

The etiology of bagassosis is obscure and it has 
never been reproduced in experimental animals. 
Whether the pathological reaction is due to fungi, 
bacteria, or a virus associated with the dust, or to 
an allergic response to the bagasse or its possible in- 
fectious agents or their products, or to some chemi- 
cal or physical property of the dust, or any combina- 
tion of these has not been determined. 

There is no specific therapy; the patients are 
treated symtomatically. Oxygen has afforded relief 
from dyspnea. Penicillin and “sulfa” drugs have had 
little effect. 

Three case reports complete with roentgenograms 
are presented. Rosert R. BicEeLow, M.D. 


The Pathogenesis of Bronchiectasis. Tracy B. 
Matuiory. N. England J. M., 1947, 237: 795. 


Five factors—chronic bronchial infection, con- 
genital abnormalities of the bronchial tree, broncho- 
stenosis, pulmonary atelectasis, and pneumonitis or 
its sequela, pulmonary fibrosis—are potential agents 
in the etiology of bronchiectasis. Of these, congeni- 


tal cystic disease and bronchostenosis are compara- 
tively uncommon. ; 
Bronchial inflammation alone is rarely an effective 
factor, but in combination with atelectasis or pneu- 
monitis it accounts for most of the characteristic 
features of the disease. SAMUEL Kaun, M.D. 


HEART AND PERICARDIUM 


The Pathophysiology of the Cause of Death from 
Coronary Thrombosis. Gorpon Murray. Ann. 
Surg., 1947, 126: 523. 

A condition of paradoxical systole has been de- 
monstrated experimentally in the hearts of animals 
following coronary occlusion. This state is accom- 
panied by a fall in the blood pressure and diminished 
cardiac output. 

Following resection of the infarcted area in the 
heart, there is an improvement in the blood pressure 
= - cardiac output. The technique is described in 

etal. 

It has been demonstrated that, compared with a 
control group of animals, the prospects of survival 
are 80 per cent. Operation was done on 25 animals. 

It was suggested that the best treatment of acute 
coronary occlusion in the human being in selected 
cases might be immediate surgical operation. 
This would provide: 

1. A better chance of survival from the effects of 
a severe and large infarct from a major occlusion. 

2. A cure of the patient from an infarcted area of 
the heart which would eliminate the dangers of 
acute rupture, aneurysm, and subsequent rupture. 
It would remove all the effects of a coronary occlu- 
sion. Joun J. MAtoney, M.D. 


ESOPHAGUS AND MEDIASTINUM 


Congenital Atresia of the Esophagus with Tracheo- 
esophageal Fistula: A Report of 6 Cases. Jos- 
EPH A. PERRONE, WILLIAM H. FLEMING, and THEO- 
DORE R. WHITAKER. Arch. Otolar., Chic., 1947, 46: 
608. 


Prior to 1939 congenital atresia of the esophagus, 
with or without tracheoesophageal fistula, was uni- 
formly fatal. There have been 37 successful surgical 
recoveries among 464 cases reported in the literature, 
consequently the mortality has been reduced to 74 
per cent. 

Vogt classified these defects as (1) complete agene- 
sis or absence of the esophagus, (2) atresia without 
fistulas, and (3) atresia with fistulas. In the latter 
group are (a) a fistula between the trachea and upper 
esophageal segment, (b) a fistula between the trachea 
and lower esophageal segment, and (c) a fistula be- 
tween the trachea and both esophageal segments. 
The last type comprises 80 per cent of all atresias 
found at autopsy. Associated congenital anomalies 
are encountered in as many as 50 per cent of the 
cases. 

A patient with esophageal atresia and a tracheoe- 
sophageal fistula usually appears normal at birth ex- 
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cept for a slight increase in mucus in the mouth and 
throat. Physical examination may be normal, or 
moist rales may be audible particularly in the upper 
lobe of the right lung. When attempts are made to 
feed the child, there is difficulty in swallowing asso- 
ciated with choking, dyspnea, and cyanosis. The 
mucus reaccumulates and rales increase as saliva or 
feedings are aspirdted. Air will be found in the stom- 
ach if a lower tracheoesophageal fistula is present. 

A more definite diagnosis can be made if a catheter 
is passed and meets an obstruction 10 to 12 cm. from 
the alveolar margins. A small amount of iodized oil 
can be instilled under fluoroscopic guidance. When 
necessary, bronchoscopy may aid in diagnosis. 

Unless there is surgical intervention, the infants 
die of pneumonia and starvation. Exploratory thor- 
acotomy is the only definite method of determining 
the possibility of direct anastomosis of esophageal 
segments. Any operative treatment is designed to 
prevent aspiration pneumonia, to provide some 
means of feeding, and to prevent gastric contents 
from being regurgitated into the trachea. Whenever 
possible, a direct anastomosis is carried out. If this 
is not feasible the tracheoesophageal fistula is ligated, 
the upper esophageal segment is exteriorized and a 
gastrostomy or esophagostomy is performed with 
subsequent construction of an anterior thoracic skin 
tube to re-establish continuity. Haight, in one oper- 
ative series, reported direct anastomosis was feasible 
in 70 per cent of the cases. The thin friable nature of 
the lower esophageal segment makes it extremely 
difficult to make a direct anastomosis. 

Only 2 cases have been reported in which the con- 
tinuity has been restored by an antethoracic esoph- 
agus. Surgery is well tolerated if it is performed ear- 
ly, before starvation or pneumonia develops. Post- 
operative periods are stormy with episodes of cyan- 
osis, dyspnea, fever, dehydration and pulmonary 
complications. 

The authors review the histories of 6 cases seen at 
the Mercy Hospital, Pittsburgh, Pennsylvania, all 
of which terminated fatally. 

From the experience gained in these cases, the 
authors learned that the primary diagnosis may be 
overlooked while treating the patient for the pul- 
monary complications, (2) the diagnosis may be con- 
fused with pyloric stenosis, (3) the diagnosis must be 
made early and surgical intervention be prompt to 
save these patients, (4) iodized oil instead of barium 
sulfate should be used for diagnostic purposes, (5) 
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closure of the fistula between the trachea and the 
lower esophagus is essential to prevent regurgitation 
of stomach contents into the trachea, and (6) 
frequent aspirations of the pharynx will prevent 
spilling over from the obstructed upper segment of 
the esophagus. Rosert R. BIGELow, M.D. 


Congenital Atresia and Tracheoesophageal Fistula: 
4 Consecutive Cases of Successful Primary 
Esophageal Anastomosis. WitirAm P. Lonc- 
MIRE, JR. Arch. Surg., 1947, 55: 330. 


Four consecutive patients with tracheoesophageal 
fistula and esophageal atresia have survived ligation 
of the fistula and primary anastomosis of the esopha- 
gus. They are now taking all feedings by mouth and 
are gaining weight satisfactorily. One of these pa- 
tients weighed only 3.1 pounds at the time of opera- 
tion. Certain features of the diagnosis, the operative 
technique, and the postoperative care are discussed. 
The importance of the early recognition of the con- 
dition by the attending physician is emphasized. 

Joun J. Maroney, M.D. 


MISCELLANEOUS 


Injuries of the Chest. Brian Braves. J. Am. M. 
Ass., 1947, 135: 812. 


The advances made in the management of wounds 
of the chest during the war have not been the result 
of technical improvements, but have resulted from 
judicious timing and selection of surgical proce- 
dures. 

The absolute necessity for whole blood in the treat- 
ment of shock, rather than plasma, and the danger 
of the excessive use of morphine in shocked patients 
have been definitely established. 

In cases of fractured ribs control of thoracic pain 
by paravertebral injections of procaine hydrochloride 
should, in great part, replace strapping of the chest. 
In “traumatic wet lung,” also, paravertebral pro- 
caine hydrochloride block is of great value. 

In cases of hemothorax, early aspiration helps to 
effect complete re-expansion of the lung and con- 
servation of cardiopulmonary function. In cases of 
clotted hemothorax or fibrothorax, decortication of 
the lung has given brilliant results. This operation 
involves an open thoracotomy for the removal of the 
fluid and clot from the pleura, and excision of the 
fibrous corset of tissue which holds the lung ina 
collapsed position. SAMUEL Kann, M.D. 
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SURGERY OF THE ABDOMEN 


ABDOMINAL WALL AND PERITONEUM 


A Case of Strangulated Internal Hernia at the Age 
of 91 in the ‘Fossa Iliacosubfascialis.”” James 
A. Ross and J. W. A. Duckworru. Brit. J. Surg., 
1947, 35: 97- 


This is a case report of a ot year old woman who 
was admitted to the Royal Infirmary, Edinburgh, 
with intestinal obstruction. At operation a loop of 
small intestine was found to be lodged in the mouth 
of a peritoneal pouch which lay transversely in the 
right iliac fossa with its opening facing superiorly. 
This fossa was well below the pericecal region and 
represented the fossa iliacosubfascialis or fossa of 
Biesiadecki. The anatomy and morphology of this 
peritoneal space is described. 

Epwarp W. Gisss, M.D. 


Repair of Sliding Inguinal Hernia through the Ab- 
dominal (Laroque) Approach. CArRRINCTON 
WILLIAMS. Ann. Surg., 1947, 126: 612. 


Cognizance of the infrequent use of the abdominal 
approach in the correction of sliding hernia moti- 
vated this review of the literature and description of 
the technique. The poor understanding of sliding 
hernia is attributed to the low incidence, variously 
reported as being from 1 to 3 percent. The diagnosis 
is usually made after the sac is exposed or opened 
and the literature indicates that the hernia is usually 


repaired through the inguinal approach. Among 501 
collected cases, the mortality was 2.8 per cent. The 


deaths occurred when the colon was resected. Most 
authors call attention to the danger of injury to the 
blood supply or to the wall of the bowel when freeing 
the sac from the bowel. Attention is called to the 
fact that fixation of the bowel (sigmoid or cecum) to 
the wall of the sac is not caused by intlammatory 
adhesions but is the normal fixation of the bowel to 
the peritoneal wall which has been pulled or, in some 
way, has descended to become a part of the wall of 
the hernial sac. 

The first use of an opening into the abdomen above 
the inguinal repair to reduce this type of hernia was 
reported in 1907 by Fiaschi, and many others have 
reported variations of the procedure since that time. 
LaRoque, in r9rg and in 1924, described the tech- 
nique used and described in detail by the author. 

The usual inguinal incision is made. The sac is 
exposed and dissected free from the cord, opened on 
its anterior surface, and the colon is thus exposed. 
Through the same skin incision the internal oblique 
and transversus abdominis muscles are opened 1 inch 
above the internal ring, care being taken to avoid 
the iliohypogastric nerve. The muscles are retracted 
and the peritoneum is opened transversely, as is the 
overlying transversalis fascia. The contents of the 
hernia can be visualized as they enter the internal 
ring from above. The colon and peritoneum are then 


completely freed from the cord structures and are 
drawn back into the abdominal cavity when it be- 
comes apparent that the anterolateral wall of the 
sac is the lateral leaf of the mesocolon. This perito- 
neum is then sutured after the excess, if any, is cut 
away. The resulting suture line closes the lateral 
leaf of the mesocolon, runs across:the floor of the 
inguinal region to close the internal ring, and ends 
in the inferior margin of the peritoneal opening in 
the abdominal cavity. The transversalis fascia is 
then closed and the internal oblique and transversus 
abdominis are sutured. The inguinal canal may then 
be repaired in the usual manner. 
FReDERICK C. HoeBEL, M.D. 


GASTROINTESTINAL TRACT 


Acute Volvulus of the Stomach (Volvulo agudo de 
estomago). CARLOS SILVESTRE-BEGNIS and LucIANO 
M. Torres. Rev. méd. Rosario, 1947, 37: 504. 


The authors report a fatal case of gastric vol- 
vulus in a 29 year old woman with old rheumatic 
heart disease. She complained for many years 
of a vague undetermined postprandial distress 
unrelieved by food intake. Suddenly she devel- 
oped an epigastric nonirradiating pain almost 
immediately after supper and continuous emesis. 

Roentgen examination of the stomach disclosed 
an obstruction at the level of the antrum. At 
operation it was found to be a gastric volvulus 
in a longitudinal axis with total occlusion of the 
pylorus and partial occlusion of the cardia. 

A congenital defect with lack of peritoneal 
coalescence and the characteristics of a “‘mesen- 
terium communis’ was found to be the basis 
for the volvulus. WituiaM E. Rickxetrs, M.D. 


Carcinoma of the Esophagus and Cardiac End of 
the Stomach. Lro Doyie. Austral. N. Zealand J. 
Surg., 1947, 17: 10. 

Four cases of total gastric resection by the trans- 
thoracic approach, and 2 cases of resection of the 
esophagus by the same approach are presented. Of 
the 6 patients, only 1 patient, who had had a resec- 
tion of the esophagus, was alive at the time the au- 
thor’s article was prepared. The cases illustrate 
many of the pitfalls that may be encountered in the 
surgery and after care, as well as the disheartening 
high mortality despite the most careful preparation 
and long hours of meticulous surgery. 

Controlled respiration anesthesia with cyclo- 
propane, and chemotherapy to control infection, are 
the recent adjuncts that have opened up this field 
of surgery. Phemister is credited with the observa- 
tion that the transthoracic, transdiaphragmatic 
approach gives excellent access to the stomach. 
Kirschner discovered that the entire stomach could 
survive on the blood supply from the arteries at its 
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pyloric end alone. Garlock pointed out that if the 
gastrohepatic and gastrocolic ligaments and the 
left gastric artery were Uivided the stomach could 
be converted into a long muscular tube which, when 
the diaphragm had been divided, could be stretched 
almost to the top of the pleural cavity. 

The author describes the manner of freeing the 
esophagus for complete removal of that organ; the 
manner of making the anastomosis between the 
esophagus and either the stomach or jejunum; and 
the sutures necessary between stomach and pleura 
to suspend the stomach high in the apex of the chest 
cavity. 

The necessity for exploring a carcinoma of the 
stomach through an abdominal incision to deter- 
mine the operability prior to making the transthor- 
acic approach is described. It is also pointed out 
that the thoracic incision may be extended across 
the costal margin and upper abdomen when better 
access to the pyloric end of the stomach is manda- 
tory. The necessity for correcting anemia, electro- 
lyte imbalance, and nutritional deficiencies is 
stressed. FREDERICK C. HoEBEL, M.D. 


An Exceptional Indication for Gastric Resection 
(Di una indicazione eccezionale alla resezione gas- 
trica). ANTONIO LANZARA. Arch. ital. mal. app. diger., 
1947, 13: 284. 

The author refers to a case of habitual vomiting 
due to gastric hypotonia and dyskinesia associated 
with esophageal and cardiac (gastric) atony in an 
individual of asthenic habitus and impaired devel- 
opment, who presented a grave picture of inanition. 

The patient was operated upon November 3, 
1945: Gastric resection was performed with a 
decrease of the symptoms which has persisted to 
date. The pathogenesis is discussed; it is related 
to the dystonia and dyskinesia of the esophagus, 
the cardia, and the stomach, and associated with 
intrinsic and extrinsic disturbances of innervation. 

Lucian J. Fronputi, M.D. 


The Absorption of Iron after Gastric Resection 
(L’assorbimento del ferro nei gastro-resecati). ULRI- 
co Bracci and Atpo BoLtetri. Ann. ital. chir., 1947, 
24: 261. 

The authors have studied the condition of 15 pa- 
tients following gastric resection (7 Hoffmeister- 
linsterer, 4 Reichel-Polya, 2 Moynihan-Puccinelli, 
2 von Hacker) for periods ranging from 6 days to 5 
years and 9 months. 

About 65 per cent of the patients presented an 
erythrocytopenia, which was grave in one case. The 
hemoglobin was below normal in all cases, and var- 
ied from 50 to 78; a striking hypochlorhydria was 
noted in all cases. 

The authors conclude that the anemia is propor- 
tional to the amount of stomach resected and is ac- 
companied by a hypochlorhydria which is more or 
less striking—achlorhydria in some patients and, 
in 1, histamine resistant. The relation of iron ab- 
sorption to gastric acidity is not to be considered as 
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cause and effect. It may act indirectly in that diges- 
tive processes are altered by its diminution and thus 
absorption is more difficult. 

Two hypotheses are offered: 

1. The deficiency in these individuals of a partic- 
ular factor contained in the mucosa of the stomach, 
which is diminished or absent following gastric am- 
putation. This factor must act either on the endoge- 
nous metabolism of the metal favoring the fixation 
and maintenance in the organism, or by stimulating 
erythropoiesis. It does not seem to have any influ- 
ence on the intestinal absorption of iron. 

2. A grave alteration in the digestive processes 
through the new anatomicophysiological conditions. 

Lucian J. Fronputi, M.D. 


Principles Governing Total Gastrectomy: A Report 
of 41 Cases. Greorcre T. Pack, Gorpon McCNEER, 
and Rosert J. BOOHER. Arch. Surg., 1947, 55: 457- 


The abdominal surgeon has by necessity taken up 
total gastrectomy in his attack on cancer of the stom- 
ach. The purpose of the operation is curative, but 
unfortunately in most cases the results are only 
palliative. Total gastrectomy means removal of both 
the pylorus and the cardia and on examination the 
removed portion will show a bit of the esophagus at 
one end and a part of the duodenum at the other. 
The first total gastrectomy was performed in 1884 by 
Conner and the first successful one by Schlatter in 
1897. 

The well planned total gastrectomy is both an 
excision of the entire stomach and a dissection en 
masse of the related lymph nodes. The greater 
omentum, the lymphatics and nodes along the great- 
er curvature, the nodes of the left gastropancreatic 
fold, the juxtacardiac nodes, the right gastroepiploic 
nodes, the infrapyloric and retropyloric nodes, the 
lymph nodes of the lesser curvature, the gastrohepa- 
tic, and gastroplenic ligament, and the nodes along 
the celiac axis should also be removed. If neces- 
sary the spleen and the peritoneum of the lesser peri- 
toneal sac may be included in the dissection. 

The authors report 41 cases of total gastrectomy, 
37 for cancer, 1 case for sarcoma, and 3 cases for 
benign lesions. There were 12 females and 29 males 
with an average age of 54 years and 5 months. 

Pain was the initial complaint in 20 patients, with 
anorexia weakness, indigestion, vomiting, belching, 
dysphagia, nausea, loss of weight, and rapid satia- 
tion as the original complaints in others. Seventy- 
five per cent of the patients had symptoms for a year 
or less. This is similiar to the percentage reported in 
a collective review of 162 patients. The average dur- 
ation of symptoms for a series treated by subtotal 
gastrectomy was 16 months. 

The indications for total gastrectomy are (1) loca- 
tion of the lesion, (2) linitis plastica (4 cases of the 
reported series). (3) lymphosarcoma, (4) malignant 
leiomyoma or leiomyosarcoma, (5) multiple polypo- 
sis, and (6) gastric ulcer high on the lesser curvature. 

Fluoroscopic examination of the stomach is the 
most important and easiest way to determine the 
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extent of invasion of the tumor. Esophagoscopy may 
be necessary to show the upward involvement of the 
cardia and esophagus. The flexible gastroscope can 
be of value when the x-ray studies show freedom of 
the cardia. 

Patients are hospitalized 5 days before surgery and 
put on a low residue, high protein, forced diet, 
liquid if necessary. Medical evaluation of the cardi- 
ovascular status is obtained. Restoration of the 
hemoglobin, red cell count, and serum proteins is 
carried out. Gastric aspiration and lavage with one- 
tenth normal hydrochloric acid are daily procedures. 
The patients are sent to the operating room with an 
indwelling nasal Levine tube in place. 

Continuous spinal anesthesia is the authors’ choice 
and pentothal is given intravenously for restlessness 
and apprehension. 

In only 1 case was transthoracic total gastrectomy 
performed, as the subdiaphragmatic approach is pre- 
ferred when the distal esophagus is not involved. 

Gastrointestinal continuity was restored by eso- 
phagojejunostomy in all but 1 case; in this case 
esophagoduodenostomy was done. The latter pro- 
cedure with its increased tension and higher mortali- 
ty has since been abandoned. 

When the abdomen is opened, careful widespread 
exploration is necessary to determine the operability. 
If the lesion is resectable, the right gastric, the gas- 
troduodenal, and the right gastroepiploic vessels are 
ligated, and the omentum is resected from along the 
transverse colon. The duodenum is divided and 
inverted with the Kerr-Parker closure. The coronary 
ligament of the left lobe of the liver is cut and the re- 
mainder of the stomach mobilized. The authors pre- 
fer a long loop antecolic jejunal anastomosis. A 2 
layer closure—an outer row of black silk mattress 
sutures and an inner continuous gut suture, is used. 
Previously prepared diaphragmatic peritoneal flaps 
are sutured over the anastomosis and tensionis re- 
leased by suturing the jejunum to the diaphragm 
laterally. An indwelling Levine tube is placed in the 
distal jejunum for feeding purposes. In 88 per cent 
of the authors’ cases a jejunojejunostomy was per- 
formed. 

Transfusions, oxygen, blow bottles, chemother- 
apy, early ambulation, early feeding through the 
Levine tube, parenteral fluids, and supplemental 
vitamin therapy are essential in the postoperative 
treatment. 

In the authors’ series of 41 cases there were 13 
operative deaths (31.7%). Causes of death were 
pulmonary complications in 6 cases, and cardiac 
failure and peritonitis in 3 cases each. 

Of the nonfatal complications, atelectasis (6 cases), 
pneumonia (9 cases), abdominal fistula (8 cases), 
serious wound infections (6 cases), and postoperative 
hypoproteinemia (9g cases) were the most frequent. 

Following total gastrectomy there is remarkably 
little alteration in nutrition. There is a disturbance 
of fat absorption, an increased loss of fecal nitrogen, 
a more rapid absorption of glucose, and often a 
hypoprothrombinemia. Only 3 patients had moder- 


ate anemia of the normochromic normocytic type. | 
Nearly all of the patients were unable to gain weight. 

On December 1, 1945 there were 11 living patients 
in this series; 7 of the patients who had had cancer 
were living and well, and 1 was living with evidence 
of recurrence; 3 patients were living after resection 
for benign lesions. The longest survival was 42 
months. None of these showed any evidence of 
lymph node metastases at the time of operation. 
Five of 37 patients.survived or are living 3 years 
after operation, an average of 13.6 per cent. 

The 17 patients who survived operation but died 
later survived for an average of 18 months. Fourteen 
died of their original cancer. The average duration 
of life in this group was doubled if no lymph node 
metastases were found at the time of the original 
operation. Rosert R. Bicetow, M.D. 


The Role of Hostility in the Pathogenesis of Peptic 
Ulcer. Tuomas S. Szasz, Erwin LEvin, JosePH B. 
Krrsner, and WALTER LINCOLN PALMER. Psychoso- 
mat. M., 1947, 9: 331. 


The interrelationship between psychologic and 
physiologic processes in the functioning of the human 
stomach has been known since Beaumont’s work in 
1833. Alexander’s recent work has provided con- 
siderable psychologic insight into the role of emo- 
tional factors in peptic ulcer. 

Although the increased secretion of acid gastric 
juice in the presence of anger has long been known, 
little is known of its importance in the pathogenesis 
of peptic ulcer. 

The authors present a case of peptic ulcer in which 
it was demonstrated that anger stimulated the pro- 
duction of a large volume of gastric juice with a high 
free acid. This effect was produced after a period of 
complete inhibition of gastric acidity by entero- 
gastrone. After bilateral vagus section the stimulat- 
ing effect of anger was abolished. 

In order to account for the role of anger and fear 
in gastric function, a theoretical formulation empha- 
sizing the specific type of correlation between these 
affective states and feeding is presented. This differs 
from Alexander’s concept that the stimulus is repre- 
sented by a conflict situation. There is a close emo- 
tional association in the infant between anger 
(crying) and the natural result (receiving food) on 
the one hand, and between fear and the feared 
result (not receiving food) on the other. In the course 
of normal development this equation is weakened or 
broken. In some ulcer patients and in some normal 
individuals this association may persist and may then 
find its expression through the process of “regressive 
innervation” (the recapitulation of an infantile pat- 
tern of physiologic responses to certain emotional 
stimuli mediated by nervous pathways). 

The etiology of peptic ulcer is complicated and 
probably includes a multiplicity of somatic and 
psychologic factors. In considering psychologic fac- 
tors, we must assume that anything which increases 
the gastric secretory and motor activities may cause 
an ulcer. On this hypothesis, hostility is a potential 
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pathogenic agent for peptic ulcer. Regardless of the 
difficulty in estimating its importance quantitatively, 
it must be considered to play a major role. 

RosBERT R. BIGELOw, M.D. 


The Place of Surgery in the Treatment of Peptic 
Ulcer. The Hamilton Russell Memorial Lec- 
ture. Srr HENEAGE Austral. N. Zealand 
J. Surg., 1947, 17: 3. 

The author presents a long philosophical discus- 
sion of the physiology of the stomach, particularly 
as related to peptic ulcer, the symptomatology of 
peptic ulcer, and the author’s evaluation of current 
trends in the operative treatment. 

It is emphasized that gastric and duodenal ulcer 
are separate disease entities despite some similari- 
ties. Gastric ulcer is an old disease (becoming less 
common) that occurs in the undernourished and 
underprivileged all over the world. It occurs equally 
in the sexes, usually in the long, low stomach of poor 
tone, slow emptying, and a low or normal acidity. 
Oral sepsis and food of poor quality or insufficient 
amount often seems in part responsible. Gastric ul- 
cers undergo malignant degeneration in about 5 per 
cent of cases but, apart from this, are seldom fatal; 
however, once they become chronic they rob life of 
all its pleasures. Causes of persistence probably lie 
in the stomach itself, the avascular scar, and the ad- 
hesions. 

Duodenal ulcer is a new disease; it is limited to 
civilized communities and the more progressive 
members of those communities, and is becoming com- 
moner. It occurs more frequently in men, brain 
workers of the restless, intellectual, worrying type; 
but its occurrence in women is increasing, as they 
take over the activities of men. It occurs more of- 
ten in the high transverse type of stomach and the 
onset and recurrences are frequently associated with 
periods of worry, overwork, and frustration. Sur- 
gery for duodenal ulcer is the surgery of the compli- 
cations as contrasted with gastric ulcer in which 
operation is performed because of persistence. 

The desirable treatment of gastric ulcer is gas- 
trectomy which at one step removes the symptoms, 
the ulcer, and the dominant factor causing the ulcer- 
ation. Vasoligation of large numbers of the arteries 
of the stomach, just short of gangrene, as a method 
of reducing the acidity is dismissed because gan- 
grene and slough has been a complication, and other- 
wise the operation is frequently a failure because of 
inadequate ligation. 

Vagus section is thought to be of value but is con- 
sidered inadequate because it only affects the psy- 
chic phase of gastric acid secretion leaving the pro- 
longed effect of the hormonal stimulation from the 
retained pyloric end of the stomach. 

The exclusion operation, in which the pylorus 
with the ulcer is allowed to remain distal to the re- 
sected area of the stomach, is also condemned be- 
cause it leaves the hormonal secreting portion of the 
stomach. When this procedure is necessary because 
of technical difficulty in removing the ulcer area the 
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mucous membrane as far as the pyloric ring should 
be removed. 

The three roots from which gastric acidity springs 
must be removed for adequate treatment of duode- 
nal ulcer. First, the zone of high gastric secretion 
should be completely removed, that is, the area of 
high convoluted mucous membrane of the body 
should be removed, leaving only the low acid se- 
creting mucous membrane of the fundus. Second, 
a high proportion of the vagal fibers should be re- 
moved. Third, all of the pylorus, or at any rate all 
of the pyloric mucous membrane, should be re- 
moved. 

The author prefers for duodenal ulcer a gastrec- 
tomy at the level of the lower end of the fundus with 
a retrocolic valvular type of anastomosis with the 
jejunum. He straightens out the duodenojejunal 
junction by freeing the ligament of Treitz. The 
anastomosis is isoperistaltic, is entirely superior to 
the mesocolon and falls in a smooth curve to avoid 
obstruction and resultant duodenal blow-out. 

FREDERICK C. HoEBEL, M.D. 


Symposium on Vagotomy for Peptic Ulcer. Experi- 
mental Observations. Henry N. Harkins, Don- 
ALD H. Hooker, T. CRANDALL ALFORD, JR., JOHN 
CALLANDER, and Others. Bull. Johns Hopkins 
Hosp., 1947, 81: 79. 


The authors performed 6 different experiments 
on the production and prevention of peptic ulcers: 

1. They attempted to produce histamine ulcers in 
the rat. 

2. They used aqueous benadry! solution in an at- 
tempt to prevent histamine-in-beeswax ulcers in the 
guinea pig. 

3. They used benadryl-in-beeswax in an attempt 
to prevent histamine-in-beeswax ulcers in the guinea 

ig. 
" 4. They used vagotomy in an attempt to prevent 
histamine-in-beeswax ulcers in the guinea pig. 

5. They used vagotomy to prevent pyloric liga- 
tion-induced ulcers in the Shay rat. 

6. They studied the influence of vagotomy on the 
development of jejunal ulcers in the Mann-William- 
son dog. 

The various experiments warranted the following 
conclusions: 

1. Benadryl (per os or subcutaneously; in aqueous 
or in beeswax-in-oil solution) does not prevent his- 
tamine-provoked peptic ulcers in guinea pigs within 
the limits of dosage and conditions of the experi- 
ments reported. 

2. Vagotomy does not prevent histamine-pro- 
voked ulcers in guinea pigs within the limits of 
dosage of the drug as used. 

3. Vagotomy prevents the development within 24 
hours of ligation-induced ulcers in rats and lengthens 
the life of such animals. 

4. Vagotomy lessens the acidity and volume of the 
accumulated gastric fluid following pyloric ligation 
in rats, but neither of these factors alone explains the 
beneficial effect of this procedure. 
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5. Esophageal ligation, with or without vagoto- 
my, reduces the incidence of pyloric ligation-induced 
ulcers in rats, but does not prevent them entirely. 

6. Vagotomy performed an average of 51 days 
after Mann-Williamson operations in dogs reduced 
the incidence of peptic ulceration following this 
operation from a control level of 85 per cent to 11 
per cent. Josep Gaster, M.D. 


Symposium on Vagotomy for Peptic Ulcer. Early 
Surgical Results in 43 Cases. Tuomas N. P. 
Jouns and WILt1AM E. Grose. Bull. Johns Hopkins 
Hosp., 1947, 81: 92. 


Vagotomy for peptic ulcer has been performed on 
43 patients at the Johns Hopkins Hospital, Balti- 
more, Maryland. In this series 4 different operative 
procedures have been used: 

1. Transthoracic vagotomy with division of the 
greater splanchnic nerve on one side was performed 
on 3 patients. 

2. Vagotomy alone was done in 16 cases (trans- 
thoracic 11, abdominal 5). 

3. Vagotomy with gastroenterostomy was done in 
8 cases and with Finney pyloroplasty in 2 cases. 

4. Vagotomy and gastric resection was done in 14 
cases (Polya 7, Hofmeister 7). 

The clinical results in 34 (83%) of the 41 patients 
followed from 2 to 24 months have been satisfactory; 
in the remaining 7 cases (17%) they were unsatis- 
factory. Excluding the 1 patient who died with 
complications of craniotomy and 3 patients in whom 
vagotomy was complicated by simultaneous division 
of one splanchnic nerve, the corrected results are: 
no mortality in 37 patients; satisfactory results in 
33, or 89 per cent; and unsatisfactory results in 4, 
or 11 percent. The 2 patients not followed up were 
doing well at the time of discharge. 

In the satisfactory results, the cessation of ulcer 
pain has been most striking and has overshadowed 
other troublesome, although transient, effects of va- 
gotomy. These, in order of frequency, have been: 
(1) an increase in the number of daily stools with 
occasional diarrhea, (2) postprandial fullness, and 
(3) occasional postoperative vomiting, the latter two 
effects being related to the motor paralysis of the 
stomach which followed vagotomy in 24 patients. 

Of the patients with unsatisfactory results, 2 have 
come to reoperation, 1 for recurrence of ulceration 
and 1 for intractable gastric retention and dilatation 
due to vagotomy motor paralysis. There are 2 
patients in this group who have continued to show 
uncontrollable signs of severe gastroplegia and may 
need gastroenterostomy in the future. 

All of the failures occurred in the patients who had 
vagotomy without any additional operative proced- 
dure, either plastic or ablative, on the stomach itself. 
The results have been uniformly satisfactory in the 
24 patients undergoing some such procedure in addi- 
tion to vagotomy. The most satisfactory results of 
all occurred in the ro patients in group 3 who had 
gastroenterostomy or pyloroplasty along with the 
vagotomy. Josern GasTeER, M.D. 


Symposium on Vagotomy for Peptic Ulcer. Med- 


ical Aspects of Vagotomy for Peptic Ulcer, In-- 


cluding Observations on the Clinical Value of 
the Insulin Test and on Postoperative Criteria 
for the Completeness of Bilateral Gastric Vagus 
Section. Mosrs PAuLson and EucEne S. GLaps- 
DEN. Bull. Johns Hopkins Hosp., 1947, 81: 107. 


The authors analyze the same 4 groups of patients 
as in their previous article, omitting the group in 
which vagotomy with splanchnicectomy was done. 

The most striking result was complete cessation of 
pain. The complete relief of pain after vagotomy is 
not an unmitigated blessing. Recurrent ulceration, 
perforation, and obstruction may be difficult to 
recognize. All the patients undergoing vagotomy 
alone complained of varying degrees of fullness. 
Diarrhea was brief and readily controlled. 

X-rays showed gastric dilatation, and atonic and 
peristaltic diminution. By the end of the first post- 
operative year most of the stomachs showed normal 
tonicity. 

Gastroscopy showed a patulous antrum and les- 
sened peristaltic activity after vagotomy. After 
subtotal gastrectomy and vagotomy, gastroscopy 
frequently showed edema, erosion, hypertrophy, and 
friability in the residual gastric pouch and the 
attached jejunum. Gaster, M.D. 


Surgical Ascariasis (Ascaridiosi chirurgica). D. For 
and G. Jetmont. Arch. ital. mal. app. diger., 1947, 
13: 390. 

, The author reports 5 cases of ascariasis, as fol- 

ows: 

1. Perforation of the small bowel. A female 
worm and purulent fluid were found at operation. 
The perforation, about 5 mm. in diameter, was closed 
and the abdominal wound drained. The patient 
died after a period of 36 hours. A partial autopsy 
was performed, and the perforation was found to be 
adequately closed; diffuse purulent peritonitis was 
present, and 14 other worms were found in the in- 
testinal lumen. The literature is reviewed and ample 
confirmation is cited to show that ascariasis in- 
festation can be followed by perforation due to 
traumatic activity caused by the parasite. 

2. Postoperative duodenal fistula following a gas- 
tric resection (Polya-Reichel). The patient dis- 
charged 1 dead female worm on the eighth day, when 
the wound was incised because of infection. On the 
twelfth postoperative day, 3 living worms were found 
beneath the dressing. The condition rapidly became 
worse and antihelminthic therapy was started, with 
prompt response and improvement. The patient 
vomited 20 worms, 7 were expelled through the 
duodenal fistula, and 12 in the stools. 

3. Chronic appendicitis with female ascariasis in 
the lumen of an appendix about 8 cm. in length and 
of the calibre of a pencil. 

4. and 5. Intestinal obstruction. Operation was 
performed in both cases and the small bowel was 
opened for removal of the parasites. The first pa- 
tient, age 6, was taken home after the second day in 
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a critical condition and no further notation was 
made. The second patient, age 11, was operated 
upon in 1941 with an uneventful recovery. She was 
again operated on in 1943 for the same condition 
which was complicated by wound infection and fecal 
fistula, and the patient died after 1 month’s hospi- 
talization. 

An interesting review of the literature, with spe- 
cial emphasis on pathogenesis, is presented. Per- 
foration of the bowel is ascribed to traumatic ac- 
tivity while obstruction is caused by grouping of the 
worms, thus forming a mechanical block. Small 
doses of antihelminthics may be a factor in merely 
stimulating the worms to move and thereby causing 
a mass large enough to obstruct. 

Lucian J. Fronputi, M.D. 


Benign Intestinal Tumors of Vascular Origin. 
Joserpn A. Lazarus and Morris S. Marks. Sur- 
gery, 1947, 22: 766. 


A total of 38 cases has been reported, including 9 
of the authors’. The age incidence of the patients 
varied from 2 months to 81 years. Twenty-three of the 
tumors occurred in men and 15 in women. Bleeding 
was the most constant symptom (in 69.2%), and in- 
testinal obstruction was noted 5 times. Fourteen of 
the lesions were located in the small intestine; the 
others were scattered throughout the bowels. Fif- 
teen of the tumors were found only at necropsy and 
were without clinical symptoms. 

The lesions found were: nevi (6), angiomas (11), 
covernous angiomas (11), and capillary hemangiomas 


The tumors may occur singly or multiply. 
Frank B. QuEEN, M.D. 


Solitary Neurinoma of the Small Intestine. Wer- 
NER MOLLER. Acta chir. scand., 1947, 96: 1. 


The author describes the case history of a 40 year 
old man with a neurinoma the size of a human head 
which was removed from the small intestine. The lo- 
calization, anatomic peculiarities, and symptoma- 
tology of intestinal neurinomas are discussed. From 
a surgical standpoint these lesions probably should 
be considered potentially malignant and should be 
treated by intestinal resection rather than by sim- 
ple removal. Epwarp W. Grsss, M.D. 
Talcum Powder Granuloma: A Frequent and Seri 

ous Postoperative Complication. BEN EIsEMAN, 
M. G. Seetic, and NATHAN Womack. Ann. Surg., 
1947, 126: 820. 


The authors present 37 cases of postoperative 
complications due to talcum powder granuloma. 
These cases represent a wide diversity of complica- 
tions, ranging from simple wound abscesses to ser- 
ious sequelae such as fecal. fistulas and intestinal 
obstruction. The clinical and pathologic nature of 
this condition is discussed. Emphasis has been 
placed upon the requirements of a suitable alterna- 
tive dusting powder for use in the operating room. 
The best answer to the problem is believed to be the 
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use of wet gloves or the substitution of an innocuous 
dusting powder. Potassium bitartrate, properly steri- 
lized, can be used; talcum powder must be banned 
from the field of surgery. 

The authors review their experimental and clinical 
work with formalized starch compounds. The starch 
compounds as now produced are not completely sta- 
ble, and must be further modified before their use 
can be recommended. CHARLES Baron, M.D. 


Megaduodenum; A Clinical Study (Sul megaduode- 
no; studio clinico). AtTiL10 BASILE. Anni. ital. chir. , 
1947, 24: 233. 

The case report of a 42 year old patient with mega- 
duodenum is presented. Symptoms began at 12 
years of age. About 10 years ago a gastrojejunos- 
tomy was performed. This was followed by relief 
for a period of 1 year after which the symptoms 
returned; these became worse following a second 
operation which consisted only of a viscerolysis, and 
the patient had to resort to the frequent use of 
opiates. The symptoms consisted of pain after 
meals, vomiting after meals, and, with a fasting 
stomach, asthenia and loss of weight. 

X-ray studies revealed a functioning gastroenter- 
ostomy, high lying, which did not empty the entire 
stomach. The opaque meal which passed through 
the stoma was readily carried on through, but that 
which passed through the pylorus showed a marked 
distention of the horizontal portion of the duodenum. 

The patient was subjected to a third operation in 
which the adhesions were separated, the gastrojejun- 
ostomy was taken down, the jejunum was resected 
in the region of the stoma with end-to-end anasto- 
mosis, and a Polya type gastric resection and duo- 
denojejunostomy by the method of Braun were 
carried out. The patient made a good recovery with 
no recurrence of symptoms even after returning to 
strenuous work. 

In discussing the symptoms, the author states that 
the clinical diagnosis is difficult. The two differenti- 
ating points are (1) onset of gastric disturbance in 
early childhood and (2) retention vomiting with bile 
in contradistinction to retention vomiting of pyloric 
stenosis which does not contain bile. The x-ray 
studies usually lead to the diagnosis. 

As to therapy, Basile states that some authors 
recommend medical management. However, he be- 
lieves that the treatment is exclusively surgical, and 
that medical management usually results in a far 
advanced condition and a poor risk patient. It is 
much better to operate before this state ensues. 

Lucian J. Fronbuti, M.D. 


Subcutaneous Retroperitoneal Duodenal Rupture. 
Gunnar Lauritzen. Acta chir. scand., 1947, 

96: 97. 
Subcutaneous retroperitoneal duodenal rupture is 
a rare lesion with a bad prognosis. However, the 
author reports a personal case with favorable out- 
come, treated by bowel suture and drainage as well 
as extraperitonealization by suture of the anterior 


362 


to the posterior peritoneum. This method was em- 
ployed once previously, also with recovery. The 
present case is the third recovery reported in Sweden. 

Because of the rare occurrence of this trauma 
there is no course which may be considered typical, 
practically every case having its distinct problems. 
The etiology is occupationally determined, but tends 
in our day to be due to motoring. Recently, due to 
the war, explosions in the water have been reported 
to result in well defined ruptures which are easily 
amenable to suture. Subcutaneous retroperitoneal 
duodenal rupture is localized to the second and third 
portion of the duodenum in 50 per cent of the cases. 

The diagnosis is difficult because of the absence of 
the symptoms of peritonitis, usually so alarming in 
intestinal rupture. X-ray examination rarely gives 
information by revealing a retroperitoneal emphy- 
sema. Without operation the course is nearly always 
fatal. The indications for explorative laparotomy 
are augmented by the fact that early operation de- 
cides the prognosis. It is generally easy to detect the 
presence of a serious internal lesion. 

At operation a retroperitoneal edema, usually 
translucent and suggesting underlying blood or bile, 
and a palpable or visible emphysema suggest duo- 
denal trauma. The recognition of this is important, 
as in approximately every fourth case the picture has 
been interpreted as a contusion and the lesion has not 
been detected. Coincident lesions must not distract 
due attention. A most careful exploration of the 
entire duodenum must be done, as several ruptures 
may occur simultaneously or a nonperforating lesion 
of the wall or a loosening of the bowel may be present 
and present the risk of a secondary perforation. 

It appears that simple suture has been done most 
frequently. Each case, however, must be treated 
individually, also in regard to palliative or pro- 
phylactic measures. The least intervention possible 
should be the aim. Drainage is advisable also in 
conditions favorable to suture. 

The prognosis is precarious. The total material 
shows recovery in about 32 per cent of the cases. For 
the last 35 years recovery has taken place in about 
50 per cent of the cases. However, these figures may 
be unduly favorable, as cases with a lethal course 
may not have come to publication. 

BeNJAMIN GOLDMAN, M.D. 


Acute Diverticulitis of the Cecum. Leo ANDERSON. 
Surgery, 1947, 22: 479. 

Although diverticula of the cecum are considered 
rather rare, the author was able to find records of 99 
cases in which operation had been performed because 
of acute diverticulitis of the cecum. The average age 
incidence of the patients was less than 4o years, 
which is much lower than that for diverticulitis in 
the remainder of the colon. The cases were about 
equally distributed between the two sexes, which is 
also different from the findings in most studies on 
surgical diverticulitis, which show a preponderance 
of males. More than a third of the surgeons per- 
formed extensive operations such as resection of the 
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cecum or right colectomy. This is understandable in 
view of the difficulty of distinguishing a perforated 
and inflamed diverticulum from carcinoma at opera- 
tion. Eighty-four per cent of the surgeons listing a 
preoperative diagnosis thought the appendix to be the 
cause of thepatient’s symptoms previous to operation. 
We believe that acute diverticulitis of the cecum 
is a surgical disease and will continue to be so for a 
long time to come, since it seems very difficult to 
distinguish from appendicitis preoperatively, and 
since roentgenologic studies of the colon following 
barium enemas are usually contraindicated when the 
most probable diagnosis in a case is appendicitis. 


A Consideration of Pathological Factors Influenc- 
ing 5 Year Survival in Radical Resection of the 
Large Bowel and Rectum for Carcinoma. R. Kk. 
and VERNON C. Davin. Ann. Surg., 1947, 
126: 421. 

The authors’ study is an extension of their pre- 
vious work. It is based on the clearing of specimens, 
and the meticulous dissection of lymph glands which 
are charted as to their anatomical location and stud- 
ied microscopically to determine the presence of tu- 
mor cells. The thoroughness of their work is indicat- 
ed by the large number of glands found in each 
patient (an average number of 55 per patient) as 
compared to the number of glands found in a routine 
pathological examination. 

Two hundred cases were studied. The operability 
rate was 75 per cent and palliative resections were 
not included in the statistics. 

The tumors were grouped anatomically into four 
divisions. One group included patients with lesions 
of the right half of the colon, and the first 3 inches of 
the transverse colon. A second group included 
tumors of the left half of the colon, the remaining 
transverse colon, and the descending colon to the 
redundant loop of the sigmoid. The third group 
comprised tumors of the redundant sigmoid down 
to and including the pelvic peritoneal floor, which 
lesions were entirely covered anteriorly by perito- 
neum. The fourth group was made up of all other 
lesions grouped together as extraperitoneal rectal 
tumors. 

Fifteen patients had tumors of the right half of the 
colon; 13 had nodal involvement and of these, 7 
(53.8%) were alive 5 years or more following resec- 
tion. The 2 patients without nodal involvement were 
alive 5 years after resection. 

Of 18 patients with tumors of the left half of the 
colon, 8 had nodal involvement and of these, 3 
(37.5%) were alive after a period of 5 years; of the 10 
patients without nodal involvement, 8 (80%) were 
alive after 5 years. Although only 44 per cent of the 
tumors in this region had nodal involvement—a 
lower percentage than that in the other regions— 
death from recurrence was relatively higher, which 
would suggest that resections in this area generally 
are not wide enough. 

Of 55 patients with tumors in the redundant sig- 
moid, 35 had involvement of the nodes and 9 (51.4%) 
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of these were alive after a period of 5 years; 20 pa- 
tients were found to have no nodal involvement and 
18 of these (90%) were alive after a period of 5 years. 

There were 112 patients with carcinoma of the 
extraperitoneal rectum, 69 of whom had nodal in- 
volvement and of these, 26 (37.5%) were alive after 
5 years. Of the 43 without nodal involvement, 32 
(74.4%) were alive after 5 years. Local recurrence 
was great in this group. 

Fifty-seven per cent of all of the patients in this 
series were alive 5 years or more after resection; 
78.5 per cent of the total number of patients without 
nodal involvement were living from 5 to 10 years 
after surgery. 

Three women were pregnant when the diagnosis of 
tumor was established, and 2 of these were living 
after a period of 5 years. 

Forty per cent of the patients requiring resection 
of adjacent structures because of their adherence to 
the cancerous portion of the colon survived for a 
period of 5 years or more. This figure could be im- 
proved by chemotherapy and supports the trend to 
radical resection in such cases. 

The dissections revealed several other important 
findings. Retrograde metastases 1 to 5 cm. below 
the tumor occurred in 7 of the 153 tumors below the 
promontory of the sacrum. In 8 of the patients who 
died following surgery, all of the retroperitoneal 
tissues from the celiac axis to the base of the bladder 
were cleared and studied. Two patients who were 
without nodal involvement at surgery were found to 
be free of involved nodes in the postmortem speci- 
men; 4 patients who had nodal involvement at sur- 
gery had further involvement in the cleared specimen 
and, of these, 3 would have been cleared of involved 
nodes if the operative dissection had been 1.5 cm. 
wider. FREDERICK C. HOFBEL, M.D. 


Fig. 2. (Orr) Fascial strips sutured to rectal wall and to 
fascia above the promontory of the sacrum. On the left the 
fascial strip is passed through the mesentery of the sigmoid. 
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A Suspension Operation for Prolapse of the Rec- 
tum. THomas G. Orr. Ann. Surg., 1947, 126: 833. 

A suspension operation for complete prolapse of 
the rectum is described. Two strips of fascia from 1 
to 2 cm. wide and from 1o to 12 cm. long are excised 
from the fascia lata. A left paramedian incision is 
made from the pubis to a point about 2 cm. above the 
umbilicus. The patient is placed in the Trendelen- 
burg position and the abdominal contents are packed 
away from the pelvis with warm moist pads. A tape 
is passed through the mesentery beneath the lower 


Fig. 1. (Orr) A, B, C. Technique of removal of fascial 
strips from fascia lata. 


Fig. 3. A fold of peritoneum has been sutured to the rec- 
tal wall on each side to cover the fascial strips. The cul- 
de-sac has been obliterated by rows of sutures placed 
transversely across the pelvis. 
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Fig. 4. (Orr). A. Detail of attachment of fascial strips to 
fascia above the promontory of the sacrum. B. Lateral 
view of pelvis showing closure of cul-de-sac and location 
of fascial strip on wall of rectum. (Courtesy of J. B. Lip- 
pincott Co.) 


sigmoid for traction. Gentle traction will hold the 
prolapsed rectosigmoid in normal position. The fas- 
cia just above the promontory of the sacrum is ex- 
posed through an inverted T-shaped incision in the 
peritoneum. A strip of fascia is sutured to each side 
of the rectum with a double row of interrupted su- 
tures of fine silk. The strip of fascia on the left is 
passed through a puncture wound made in the mesen- 
tery of the sigmoid. While the rectum is held sus- 
pended, the upper ends of the fascial strips are su- 
tured to the dense fascia above the promontory of 
the sacrum. Interrupted silk sutures are used to at- 
tach both margins of the fascial strips to the fascia, 
a distance of at least 2 cm. The cul-de-sac is com- 
pletely obliterated by two or more rows of inter- 
rupted silk sutures placed across the pelvis. The 
peritoneum is sutured to the anterior wall of the rec- 
tum as each row of sutures is placed. The pelvic 
operation is completed by suturing a fold of perito 
neum to the rectum on each side to cover the fascial 
strips. The abdominal and thigh wounds are closed 
with silk. 

The results in the 4 cases have been satisfactory 
to date. There has been no evidence of recurrence 
of the prolapse, and the function of the rectum has 
been normal. The possibility of constriction or angu- 
lation of the lower sigmoid at the sacral promontory 
was considered but this has not happened. A barium 
enema showed a normal caliber of the rectosigmoid 
in 2 cases. CHARLES Baron, M.D. 


Considerations of Proliferative and Stenosing Proc- 
titis (Considérations sur les rectites proliférantes et 
sténosantes). Poprsco-URLUENI and 
AxENTE. J. chir., Par., 1947, 63: 363. 


This disease which appears to be a definite clini- 
cal entity remains a complex problem. There are 
factors which suggest a lymphogranulomatous 
origin, but the virus found at the border of the 
rectal lesions cannot be cultivated and reinocu- 


lated to produce the disease. Other factors suggest 


that the lesion may not be of lymphogranulomatous - 


origin. 

The authors have reviewed 31 cases and believe 
that there is a direct connection between the virus 
of Nicolas and Favre and Ducrey’s bacillus in the 
production of proliferative and stenosing proctitis. 
The organisms may be inoculated by the rectal or 
vaginal route but the lesions always begin at the 
border of the rectal mucosa and spread distally and 
proximally. The associated periproctitis is not 
a cause but a result of the rectal lesions. 

Epwarp W. Grsss, M.D. 


Surgical Treatment of Proliferative and Stenosing 
Proctitis. Operative Technique (Le traitement 
chirurgical dans les rectites proliférantes et sténo- 
santes. Technique opératoire). MARIN Poprsco- 
UriuentandC. Axente. J. chir., Par., 1947, 63: 379. 


The authors recommend surgical treatment as the 
treatment of choice for proliferative and stenosing 
proctitis. The most ideal operation would seem to 
be a rectocolic resection by the abdomino-endo-anal 
route with re-establishment of bowel continuity. 

This procedure allows one to get beyond the lim- 
its of the disease, preserves as much intestinal mes- 
entery as possible for subsequent anastomosis, 
permits a smaller amount of endo-anal dissection, 
and avoids operation through areas of fistulous 
tracts and elephantiasis. 

The preoperative care, selection of anesthesia, 
operative technique, and postoperative care are 
discussed. Accidents and postoperative complica- 
tions are enumerated. Epwarp W. Gisss, M.D. 


Carcinoma of the Rectum. JoHn TurNeER. Austral. 
N. Zealand J. Surg., 1947, 17: 115. 


An analysis of the records of carcinoma of the 
rectum in three teaching hospitals in Melbourne is 
presented—1go cases in 10 years. 

Means whereby the operability rate could be in- 
creased and the mortality rate decreased are sug- 
gested. . 

1. The adoption of the combined type of operation 
(abdominoperineal or perineoabdominal) as a stand- 
ard method of approach. It is considered that this 
method allows more patients to be included in the 
operable group. 

2. A more liberal view of the assessment of oper- 
ability. As in any form of malignant disease, the 
operability depends upon (a) the presence or absence 
of metastases, (b) the fixity of the tumor, and (3) the 
general condition of the patient. 

a. The presence of metastases (after clinical ex- 
amination or abdominal exploration). Cases falling 
into this category need no comment and do not affect 
this discussion. 

b. Fixation of the growth. Local records show that 
fixation of the growth is the most common contrain- 
dication to resection. A bolder approach to this 
problem seems warranted. It is frequently found 
that a growth apparently fixed in one or another 
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direction is readily removable. This is particularly 
the case when the growth is fixed posteriorly or when 
it is adherent to the vaginal wall. The estimation of 
what can be adequately removed is obviously a 
matter of considerable experience and judgment. 
Rectal examination is the deciding factor in growths 
situated in the lower and middle thirds and in a few 
cases with intussusception in the upper third. Plac- 
ing the patient in the right lateral position and ex- 
amination with the left index finger, as suggested by 
Miles, are of the greatest assistance in a difficult case. 
When the growth cannot be examined completely 
in this manner, the decision as to mobility must be 
delayed until laparotomy is performed. 

c. The general condition of the patient. The 
majority of younger people suffering from the disease 
are in satisfactory condition or can readily be 
brought into a satisfactory condition by suitable 
preoperative treatment. The most common consi- 
deration is old age and its associated cardiovascular 
and renal disease, and these are frequently cited in 
case histories as a contraindication to removal, par- 
ticularly when resection appears difficult on clinical 
examination. However, with well planned pre- 
operative and postoperative management it is sur- 
prising how well such patients stand radical opera- 
tive procedures. Old age, arteriosclerosis, and renal 
insufficiency should be treated on their merits and 
if they are not likely to cause the early demise of 
the patient per se, resection should be performed if 
the condition is otherwise operable. 

The use of colostomy in cases regarded as inoper- 
able is discussed. 

Combined perineoabdominal excision without pre- 
liminary colostomy is recommended as the method 
of choice in the majority. of cases. 

The importance of the preoperative and postope- 
rative treatment is stressed and described as used. 

The postoperative complications are discussed, 
with particular reference to bladder dysfunction and 
to complications arising from the colostomy. 

The care of the colostomy is described in detail. 

Joun J. MAtoney, M.D. 


Anorectal Malignant Melanomas. OLLE MULLER. 
Acta chir. scand., 1947, 96: 39. 


Malignant melanomas seldom occur in the gas- 
trointestinal tract, but when they are found there 
they are mostly in the region of the anus. About 80 
cases of melanoma situated in the rectum have been 
reported in the literature. These constitute from 2 
to 3 per cent of all malignant melanomas. 

The mean age of the patients is about 50 years, 
and the ratio of men to women is 18 to 10. While 
the melanin varies widely both as to quantity and 
mode of appearance, there is more pigmentation in 
the tumors situated nearest the anus. Melanoblasts 
are derived from the ectoderm, which is the proba- 
ble origin of melanomas. 

The clinical picture is partially characteristic 
since melanomas are solid with no tendency toward 
circular growth, but with considerable infiltration 
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in the rectal wall. Ulcerations are superficial; there 
is no necrosis or crater formation. The infiltrative 
characteristics make radical surgery necessary with 
removal of the regional lymph nodes—in this case, 
the retrorectal nodes. The necessity for careful dis- 
section of lymph nodes, even if they show no clinical 
signs of tumor, is stressed. 

Malignant melanomas possess a pronounced ten- 
dency to metastasize. Approximately 87 per cent 
metastasize to the liver and 50 per cent to the lungs 
and pleura. The retrorectal nodes are involved 
much more frequently than the inguinal nodes. 

Radiosensitivity is generally slight, although ex- 
ceptions have been reported. 

The mortality is about 78 per cent, with a 5 year 
cure rate of not more than 13.1 per cent. 

FRANK B. QuEEN, M.D. 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


On the Surgical Aspect of Acute Hepatitis. Ernst 
BERGENFELDT. Acta chir. scand., 1947, 96: 17. 


The author contends that acute hepatitis, while 
primarily a medical disease, often becomes compli- 
cated by accumulations of mucus which produce ob- 
struction in the lower part of the common bile duct. 
This obstruction is sufficient to stop the flow of bile 
which is under subnormal pressure as a result of the 
hepatitis. 

Surgical intervention was carried out in 7 cases of 
this type in which the jaundice was not relieved by 
medical therapy. The biliary passages were per- 
fused with cholangiographic contrast matter, and 
in some instances, normal saline solution was added. 
Following the operation the jaundice disappeared 
rapidly and the patients recovered. 

Epwarp W. Grsss, M.D. 


Hepatic Calculi. ANTHONY BASSLER and A. GERARD 
Peters. Am.J. M. Sc., 1947, 214: 422. 


Hepatic calculi have been found in as high as 7.6 
per cent of some series of cases of cholelithiasis. The 
immediate mechanism causing the formation of the 
stones is probably chemical. They present no 
characteristic symptomatology and the symptoms, if 
present, are usually due to the coexisting choleli- 
thiasis. The clinical diagnosis is made only by means 
of roentgenography and the other causes of calcifica- 
tion must be ruled out (hemangiomas, amebic ab- 
scess, echinococcus cyst, gummas, tuberculomas, 
carcinoma). If the hepatic calculi are causing no 
symptoms conservative treatment is indicated. 
Operative treatment depends in great degree on the 
associated findings, such as gallstones or common 
duct stones. In the presence of liver stones the 
mortality rate in operations on the biliary tract is 
greatly increased. 

True uncomplicated hepatic calculi appear to be 
compatible with long life and comparative good 
health, and thus the treatment should be conserva- 
tive. In the presence of complications, such as 
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liver abscess, cholelithiasis, cholangeitis, and com- 
mon duct obstruction, the treatment should be 
directed to eradicate the complication. 

F. J. LESEMANN, JR., M.D. 


The Innervation at the Junction of the Common 
Bile Duct and the Duodenum from a Surgical 
Point of View. Curt FRAnxksson. Acta chir. 
scand., 1947, 96: 163. 


The author made a detailed study of the innerva- 
tion at the junction of the common bile duct and the 
duodenum with the object of providing an anatomi- 
cal basis for surgical operations in this region. 

The study was made on postmortem cases that did 
not show morbid changes within the area examined. 
The course of the nerves was studied macroscopical- 
ly and microscopically. 

The celiac plexus is regarded as a unit having 
several communications with the sympathetic trunk. 

The duodenal papilla (Vater) is innervated main- 
ly by the common bile duct nerves, which run from 
the dorsal hepatic plexus along the common duct. 
Fine nerve communications, pancreatic nerves, have, 
however, been found along the pancreatic duct. 

The nerves to the upper part of the duodenum and 
pylorus are described. 

The possibilities of denervating the duodenal pap- 
illa (Vater) are discussed and a suitable technique for 
the purpose is described. 

The nerve plexus on the anterior aspect of the 
aorta, the bulk of which is situated just below the 
diaphragm, provides a large part of the abdominal 
viscera with autonomous innervation. It is termed 
the celiac plexus and is sometimes described as being 
divided into two branches, one on the right and one 
on the left side of the aorta. This division, however, 
is anatomically vague and is scarcely justifiable from 
a surgical point of view. 

The celiac plexus is provided with sympathetic 
nerve fibers which pass mainly through the three 
splanchnic nerves. By the close relation to the ab- 
dominal aortic plexus, however, ample provision is 
made also for other communications with the sym- 
pathetic trunk. 

Parasympathetic nerve fibers are distributed to 
the celiac plexus from the posterior vagus trunk, ac- 
cording to McCrea, through a large nerve trunk 
issuing just below the diaphragm and following the 
posterior abdominal wall. The anterior vagus trunk, 
according to McCrea, is in communication with the 
celiac plexus by nerve fibers running across the up- 
permost part of the stomach and then following the 
left gastric artery. 

From the part of the celiac plexus lying between 
the aorta and inferior vena cava, a group of nerve 
fibers proceeds toward the right. These fibers are 
usually divided into three main trunks. This group 
is termed by several authors (Latarjet and Alexan- 
der) as the plexus hepaticus posterior (dorsalis). 
These nerves pass dorsal to the portal vein. They 
reach the caudal part of the epiploic foramen (Wins- 
low) and run there in a ventral direction. 


The largest branches join the cystic and hepatic 


ducts, reaching the gall bladder and liver, respec- . 


tively; two or three finer branches, about a millime- 
ter in thickness, branch off in a duodenal direction 
and join the common bile duct. They also send some 
fibers to the pancreas which, in addition, receives 
nerves from the celiac plexus along its vessels. 

The nerves that join the common bile duct ap- 
proach the latter from the dorsal side, giving off 
small branches to the duct which gradually merge 
completely with its wall. Sometimes one finds a nerve 
branch running through the pancreatic head and 
reaching the common bile duct near the duodenum. 
Macroscopically, the nerves can be followed to about 
1.5 cm. from the place where the common bile duct 
pierces the duodenal wall, and by means of a micro- 
scope, they can be followed 1 or 2 cm. further. They 
are finally merged completely in the common bile 
duct wall. The nerve fibers have been followed fur- 
ther toward the tip of the duodenal papilla with the 
aid of a microscope and serial sections. In the sec- 
tions the nerves become finer, as they approach the 
tip of the papilla. Here and there ganglion cells ad- 
join them. The entire papillary area has been sec- 
tioned, and nerves, although very fine, were found 
right out to its extremity. They are distributed in 
all layers of the wall. 

Under the microscope, it can also be observed that 
a few fine nerves, after passing along the pancreatic 
duct, reach the papillary area. Through these nerve 
fibers and the pancreatic nerves, there is a slender 
communication between the papillary area and the 
celiac plexus. 

No direct communications with the nervous appar- 
atus of the duodenal wall have been observed, al- 
though, with the histological methods adopted here, 
very fine communications of this nature cannot be 
completely ruled out. The well delimited nervous 
apparatus which was detected indicates, however, 
that such communications with the duodenum can 
scarcely be of any great importance. 

A division into different nerve plexuses within the 
common bile duct wall (adventitial, intramuscular, 
submucous), as reported by Alexander, has not been 
observed. 

From the celiac plexus and around the celiac and 
hepatic arteries there is another nerve plexus, (plexus 
hepaticus anterior ventralis), according to Alexander 
and others, which sends three or four nerve branches 
toward the dorsal side of the duodenum at the tri- 
angle formed by the right gastric artery, the common 
bile duct, and the duodenum. These nerves anasto- 
mose with the direct vagus branch to the porta hepa- 
tis. The duodenum is also supplied with nerves from 
the celiac plexus which run along the blood vessels, 
the pancreaticoduodenal artery and the right gastro- 
epiploic artery. 

About 2 cm. below the diaphragm, the left vagus 
nerve (the anterior vagus trunk, according to Mc 
Crea) gives off a branch which passes toward the 
porta hepatis through the lesser omentum. A minor 
part of this branch bends off toward the pyloric area, 
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where it branches out to supply the uppermost part 
of the duodenum, the pylorus, and the adjacent part 
of the prepyloric area. The nerve fibers to this region 
can be followed for about 3 cm. toward the cardia, 
where they meet the nerves coming from the upper 
end of the stomach. No actual communication be- 
tween them has been observed, but they overlap in 
distribution. 

Near the junction of the cystic and hepatic ducts, 
there are some fine anastomoses between the nerves 
of the common bile duct and the nerve fibers winding 
around the hepatic artery. (They correspond to 
Alexander’s anastomoses between the anterior and 
posterior hepatic plexus.) 

To regard the celiac plexus as being divided into 
a right and a left part is scarcely warranted from a 
surgical point of view. It would be more correct to 
regard the celiac plexus as a unit. 

Besides the splanchnic nerves, the celiac plexus 
has several communications with the sympathetic 
trunk through the abdominal aortic plexus. 

‘Nervi choledochi et pancreatici”’ is the term used 
by Swan, Latarjet e¢ al., Raigorodsky, Alexander, 
Reich, and Perman to describe a nerve which runs 
along the dorsal side of the common bile duct. The 
description ends with the nerve at the duodenal wall. 

No statements have been found regarding nerve 
communications along the pancreatic duct. 

The present investigation has shown that there are 
several nerve trunks passing along the common bile 
duct in the duodenal direction (nervi choledochi), 
and that more than one of them reach the nerve 
mechanism of the duodenal papilla. A nerve com- 
munication from the papillary region along the pan- 
creatic duct (nervi pancreatici) and the pancreas to 
the celiac plexus has, moreover, been observed. 

Alexander’s division of the nerves of the common 
bile duct wall into different plexuses (submucous, 
intramuscular, adventitial) has not been verified. 
For this purpose, however, a different histological 
technique is presumably required. 

The results of this investigation of the duodenal 
nerves correspond in essentials with the findings of 
Swan, Latarjet et al., Raigorodsky, and Perman;i.e., 
nerve trunks arise from the celiac plexus and pass 
from there along the common bile duct to the duo- 
denum. 

McCrea and Perman describe the pyloric nerve as 
innervating the uppermost part of the duodenum and 
pylorus. Similar conditions have been shown by 
this investigation. The finer nerve fibers were fol- 
lowed in the prepyloric area right up to the place 
where (about 3 cm. from the pylorus) they meet the 
nerves coming from the upper end of the stomach. 

The same anastomoses as those described by Alex- 
ander at the junction of the cystic and hepatic ducts 
have been found. 

From a surgical point of view, the pyloric nerve 
and the nerves of the common bile duct (nervi chole- 
dochi) are of special interest. 

The prepyloric area (canalis ventriculi) is known 
to have a powerful motor apparatus and is considered 
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to play an important part in the emptying of the 
stomach. Its acid production, on the other hand, is 
of minor importance. 

The impulses through the pyloric nerve are con- 
sequently important for the emptying of the stom- 
ach, whereas they are believed to have less effect 
on the production of acid. 

A thoracic vagotomy completely cuts off the vagus 
supply to the stomach. In the case of an abdominal 
vagotomy, the vagus branch to the porta hepatis, 
and thus also the pyloric nerve, can be preserved. 
In the latter case the acid production of the stomach 
may perhaps be reduced, but the motility in the pre- 
pyloric area which is essential for the emptying of 
the stomach will be retained. 

If section of the pyloric nerve is desired, it is quite 
accessible just outside the pylorus, as pointed out by 
Latarjet and McCrea. The origin of the pyloric 
nerve, the direct vagus branch to the porta hepatis, 
is in fact easily accessible in the lesser omentum a 
few centimeters below the diaphragm. It is almost 
always seen in abdominal vagus resections. 

The papillary region of the common bile duct is in- 
nervated in two different ways—by the pancreatic 
nerves and by the common bile duct nerves. 

The communication with the pancreas is extremely 
slender and under normal conditions seems to be of 
little importance. If, however, the other nerve com- 
munications to the papillary region are destroyed, 
it is conceivable that the communication with the 
pancreas might assume greater importance. To at- 
tack it surgically seems, nevertheless, to be out of 
the question at present. 

The nerves of the common bile duct are certainly 
the normal channel for the transmission of impulses 
to the papillary region. As has been described, they 
are rather scattered at the periphery, and are most 
closely concentrated after they have passed the por- 
tal vein at the caudal part of the epiploic foramen. 

Reich (1940) and Perman (1944) have described 
a technique for denervation of the papillary region 
of the common bile duct as a remedy for spasm in the 
sphincter of Oddi. As the most suitable way of finding 
“the common bile duct nerve,” they suggest that the 
operator enter from a ventral direction between the 
portal vein and the common bile duct. Here the 
main nerve trunks from the celiac plexus are con- 
gregated. The smaller branches of the common bile 
duct nerves may sometimes be quite accessible. How- 
ever, in cases in which there is a branch running 
rather far dorsally, and which perhaps also passes 
through the pancreatic head, it will scarcely be ac- 
cessible by this method. 

For denervation of the duodenal papilla (Vater), 
it is proposed that the nerves of the common bile 
duct be exposed and resected at the caudal part of 
the epiploic foramen. 

The duodenum must be mobilized at the part cor- 
responding to the common bile duct area. The com- 
mon bile duct is retracted to the left and the perito- 
neum is divided along the caudal part of the epiploic 
foramen. Any subserous fat is removed. The thick 
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nerve trunks from the celiac plexus as well as the 
nerves of the common bile duct are then exposed. 

The main branch of the dorsal hepatic plexus, situ- 
ated nearest the duodenum, is resected, as well as 
all of the common bile duct nerves. The resection is 
made as close as possible to the celiac plexus and the 
common bile duct. 

This procedure is perhaps more difficult technical- 
ly than that recommended by Reich and Perman, 
but, on the other hand, it yields more reliable results. 

The technique of denervation of the duodenal 
papilla is described in the following case report. 

The patient was a woman, aged 38, who 4 years 
previously had undergone cholecystectomy. She had 
been suffering for 2 years from severe gallstonelike 
attacks. They recurred about twice a week. 

Operation (M-n). Percain-narkotal. Pribram sec- 
tion. The common bile duct was easily exposed and 
cholangiography was attempted. Considerable re- 
sistance was encountered on the injection of the dye, 
which ran out into the duodenum in a narrow stream. 
Flexible bougies Nos. 14 to 16 were passed without 
any noteworthy obstruction. The pressure in the 
common bile duct varied directly with the depth of 
anesthesia. Denervation of the papilla was resolved 
upon. Mobilization of the duodenum according to 
the method of Kocher, mobilization of the whole pan- 
creatic head, and division of the peritoneum at the 
caudal part of the epiploic foramen, was done. The 
nerves to the papilla, common bile duct, and liver 
were exposed. All the nerves except the uppermost 
of the main branch were resected. The duodenum 
was replaced and fixed with serosa suture. Cholang- 
iography then showed a normal passage to the duo- 
denum. The patient has been free from pain since the 
operation which was done 4 months ago. 

Benjamin GO_pMAN, M.D. 


A Particular Biologic Action of Blood from Patients 
with Acute Pancreatitis (Sopra una particolare 
azione biologica del sangue di pancreatitici acuti). P 
AMBROSIONI and G. CoNSOLANDI. Policlinico, sez. 
prat., 1947, 54: 861. 


The present communication has for its subject, 
consideration of a strange case of sterile phagedena 
following a blood transfusion in a patient with hem- 
orrhagic pancreatitis, and of a particular biologic re- 
action which can be obtained in animals injected 
with blood of patients with acute pancreatitis. 

A 49 year old married female was treated early in 
January, 1945 for a bland arthropathy with intra- 
venous “chinofene.”” On the eighteenth of the month, 
at about eleven o’clock in the morning, she had re- 
ceived an injection intravenously. Three hours later, 
after having eaten with a good appetite, she felt a 
disturbance in the lower abdomen, similar to the 
onset of menstruation. On going to her room she 
was suddenly seized with violent pains in the epi- 
gastric region, radiating to the right and then to the 
left. This was followed by meteorism and rapid 
pulse. Biliary colic was suspected, but the pains did 
not respond to analgesics and the patient was sent 
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to the hospital. At this time hemorrhagic areas were 
observed on the anterior aspect of the thighs; x-ray . 
films were negative for pneumoperitoneum, and the 
urine showed traces of albumin. 

At operation the patient was found to have hemor- 
rhagic pancreatitis and was given 200 c.c. of whole 
blood, and on the third day she was given 250 c.c. of 
whole blood. On the eighteenth day she had an 
attack of pain similar to that experienced at the 
onset, and on the following day she was given a third 
transfusion through the right external jugular vein. 
Towards the end, the needle became dislodged and 
some blood infiltrated into the tissues. No trans- 
fusion reaction occurred. 

The patient had repeated attacks of pain similar 
to those at the onset of the illness. A scab was noted 
at the site of the transfusion in the neck. This area 
became necrotic and in a period of 4 days a spreading 
ulcer developed which ultimately involved the supra- 
clavicular and infraclavicular spaces. 

Bacteriologic examination failed to reveal patho- 
genic organisms. For 35 days following the trans- 
fusion there was no rise in temperature. The patient 
died on March 13, 1945 following one of the usual 
crises accompanied by a grave hemorrhage from one 
of the vessels in the ulcerated area. 

Because of the obscure pathogenesis of the ulcer, 
it occurred to the authors to inject the blood of the 
patient and also of the donor subcutaneously in 
laboratory animals. This was followed repeatedly 
by ulceration at the site of the injection with pa- 
tient’s blood. Areas injected with the donor’s blood 
and also with that of the authors did not cause 
ulceration. Urine injections were negative. 

A second case diagnosed clinically as acute pan- 
creatitis in a patient with duodenal ulcer was also 
tested in the same way. This patient was not oper- 
ated upon. Diastase studies revealed 6 units per 
cubic centimeter in blood and 16 units per cubic 
centimeter in the urine (method of Wohlgemuth). 
This was followed by similar ulcerations at the site 
of injection. A year later the studies were repeated 
while the patient was in a quiescent stage clinically; 
the same ulcerations were produced with the patient’s 
blood, and negative results were obtained with the 
blood of normal persons. 

The authors believe that if these results can be 
confirmed in other and more numerous cases, they 
can then be used as diagnostic aids. 

Lucian J. Fronputi, M.D. 


MISCELLANEOUS 


Nitrogen and Fluid Balance in the Treatment of 
Acute Uremia by Peritoneal Lavage: Analysis 
of Peritoneal Washings for Protein, Nonprotein 
Nitrogen, and Phosphorus. SAmueEt H. BasseErt, 
HERBERT R. Brown, Jr., E. HENRY KEUTMANN, 
Jacos Hotter, and Others. Arch. Int. M., 1947, 80: 
616. 


Peritoneal lavage, using the peritoneal surfaces in 
vividialysis, has been performed in a number of ex- 
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periments during the past few years. The basis for 
this work is the well established fact that water, 
crystalloids, and some colloids, including plasma pro- 
teins, are readily absorbed by the lining membranes 
of the serous cavities. It has been demonstrated fur- 
ther that intact erythrocytes labeled with radio- 
active iron rapidly leave the peritoneal space of the 
dog by way of the lymphatic vessels of the dia- 
oe and subsequently appear in the peripheral 
blood. 

Lavage of the peritoneum has been performed in 
man on a few occasions in an attempt to relieve the 
intoxication of uremia. Although the number of re- 
ported survivals is small (2), with a practical proce- 
dure for peritoneal irrigation such as that described 
by Fine and others, and a more careful selection of 
cases, one may anticipate better results. The authors 
report the treatment of a patient who died but on 
whom it was possible to obtain considerable data on 
the nitrogen and fluid balances during a period of 
continuous peritoneal irrigation for 21 days after the 
onset of almost complete anuria. 

A single white woman, 24 years of age, became ill 
on December 16, 1945 with nasopharyngitis caused 
by beta hemolytic streptococci. Four weeks later 
swelling of the hands was noted, the blood pressure 
was elevated, and protein was discovered in the 
urine. Her general condition failed to show improve- 
ment, and she was hospitalized about 10 weeks after 
the onset of the original illness. 

The electrophorectic patterns of the blood plasma 
and urinary proteins were determined later and were 
studied in detail. 

An attempt was made to control edema by re- 


stricting the intake of fluid and salt, but this was not 
successful in the general ward, and the patient was 
transferred to the metabolic unit. 

Attempts to provide an adequate caloric and pro- 
tein intake were frustrated by nausea and vomiting 
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and it was soon apparent that the patient’s general 
condition was deteriorating. Ammonium chloride 
was administered at times in the hope of producing 
diuresis. 

She had a subacute glomerulonephritis and be- 
came almost completely anuric 2 days before the 
irrigation was started. Flow of urine was not re-es- 
tablished, and the patient died. 

Death occurred rather suddenly on the twenty- 
first day after peritoneal irrigation had been initiat- 
ed. The exact reason for death is not known. It is 
suspected that it was due to exhaustion and shock. 
Autopsy was limited to exploration of the abdominal 
cavity. 

The anatomic diagnosis was as follows: subacute 
glomerulonephritis; acute generalized fibrinous peri- 
tonitis; ulcerations and erosions of the gastric mu- 
cosa; fatty liver; edema and congestion of the gas- 
trointestinal tract; edema of the retroperitoneal con- 
nective tissue and the mucosa of the urinary bladder; 
and mild dependent edema. 

The choice of peritoneal lavage as a therapeutic 
procedure presents several technical problems as well 
as ethical issues. It is obviously unjustified if there are 
sound reasons for the belief that renal function can 
never be re-established at a level compatible with 
survival. It adds greatly to the discomfort of the 
patient and to the mental anguish of the family and 
friends. It should not be attempted unless the onset 
of the anuria is acute and the chance of resolution of 
the lesion in the kidney within 2 or 3 weeks is good. 
Renal decapsulation and biopsy have been tried and 
might be of advantage in suitable cases. One might 
even question whether the procedure increases the 
chance of survival beyond that of more conventional 
methods of treatment. 

The technical problems presented are those of in- 
fection, nutrition, hydration, and regulation of the 
acid-base balance. Harry W. Fink, M.D. 
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Treatment of Uterine Cancer. J. Heyman. J. Am. 
M. ASS., 1947, 135: 412. 


According to the Radiumhemmet experience it is 
possible to improve the radiotherapeutic results in 
cancer of the corpus as well as in cancer of the cervix. 

For the last 5 years about 85 cases of corpus can- 
cer have been referred annually to the Radiumhem- 
met for radiotherapeutic treatment. About half of 
these cases are not suitable for surgical treatment 
either because of the spread of the growth (10 to 15 
per cent of the total) or because of old age, adiposity, 
cardiac conditions, diabetes, and similar complicat- 
ing diseases (40 to 42 per cent of the total). The 
number of clinically operable cases referred to the 
clinic by the specialists for radiotherapeutic treat- 
ment is increasing year by year. It has thus become 
an important problem at the Radiumhemmet to de- 
velop a satisfactory radiotherapeutic technique for 
the treatment of corpus cancer. 

Since 1933 a combined operative and radiothera- 
peutic treatment is used in which radiotherapy plays 
the primary and most important part. Surgery is 
used only in case of failure of the radiotherapy. The 
radiotherapeutic technique which is now used in all 
cases of cancer of the corpus is called the packing 
method. ‘The uterus is packed with a sufficient num- 
ber of uniform radium containers to completely fill 
the cavity. The technique was recently described in 
detail in the British Journal of Radiology. The neces- 
sary variations in the treatment times, in tabular 
form, are published in the Acta Radiologica. 

During the period from 1914 to 1941, inclusive, 
842 patients suffering from cancer of the corpus were 
examined at the Radiumhemmet gynecologic clinic 
with a view toward treatment. The result estimated 
after a period of 5 years from the beginning of the 
treatment showed 442 to be alive without evidence 
of the disease, an absolute cure rate of 52.5 per cent. 

In cancer of the corpus the result obtained with the 
packing method (plus operation in case of failure) is 
considerably superior to that obtained by surgical 
means alone. It seems to compare favorably with the 
result obtained by primary hysterectomy plus post- 
operative irradiation, as far as published results 
justify such acomparison. By primary radiotherapy, 
equal or better results will be obtained with less risk 
and less inconvenience to the patients. It is obvious 
that the use of primary surgical intervention in can- 
cer of the corpus will gradually be substituted by 
primary radiotherapy. 

In the last 34 vears 6,200 patients with cancer of 
the cervix have been examined at the Radiumhem- 
met with a view toward treatments. All patients are 
traced. No precancerous conditions are included. 

In 4,611 cases a period of at least 5 years has 
elapsed since the beginning of treatment. A con- 
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siderable improvement of the result is noticeable 
since 1932. The improvement is not temporary; it 
has been noticeable for 15 years, and consequently 
it is permanent. Because of the size of the samples it 
cannot be due to chance variations nor can it be 
explained by variations in the quality of the clinical 
material; since 1923-there have been no such varia- 
tions of any significance. Further, it cannot depend 
on an alteration of the routine method of brachy- 
radium treatment. At the Radiumhemmet the 
Stockholm method is still used; it has been modified 
only slightly since its adéption in 1914. Finally, 
there is no sufficient difference in the use of additional 
roentgen ray and teleradium irradiation to explain 
the improvement. There is only one acceptable in- 
terpretation: the improved results are due to superior 
judgment in handling the individual case, which, in 
turn, originates from increased experience. 

The original Stockholm method of treatment of 
cancer of the cervix consists of a coincident intra- 
uterine and vaginal application of radium salt, 
screened by a filter equivalent to 3 mm. of lead. The 
intrauterine applicator usually holds from 50 to 60 
mgm. of radium element, its length corresponding 
to that of the uterine canal. For vaginal application 
the tubes are placed in cylinders or flat applicators, 
which vary considerably in size. The applicators 
chosen in the individual treatment should be suffici- 
ently large to cover the entire surface of the tumor 
and to distend the vagina laterally. As a rule they 
contain from 80 to 100 mgm. of radium. Gauze 
packing provides the necessary distance between the 
vaginal applicators and the rectum and keeps the 
applicators in position. 

Two treatments are given, each lasting for from 
20 to 24 hours, with an interval of 3 weeks. In the 2 
treatments the total intrauterine dose is between 
2,400 and 2,600 mgm. hours and the total vaginal 
dose 4,000 mgm. hours. Supplementary roentgen 
radiation to the parametrium is used as a routine 
measure. Its value is difficult to estimate even in 
advanced cases. Variations in the standard technique 
have been adopted in recent years. The variations 
are mainly characterized by a 25 per cent increase of 
the intrauterine dose and a 10 per cent decrease of 
the vaginal dose. Correct use of the Stockholm 
method requires considerable variation in the indi- 
vidual case. The vaginal applicators must be chosen 
with regard to both shape and extent of the growth. 
Variations in the vaginal dose are necessary with re- 
gard to the size and shape of the applicators chosen, 
the width of the vagina, the age of the patient, and 
a number of other factors. The treatment is not 
varied according to the histologic character of the 
tumors. No practical difference has been observed 
in the results obtained in the treatment of various 
histologic types of growth. Because of the numerous 
variations in the type of case, in the type of treat- 
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Fig. 1. Different types of intracavitary radium applica- 
tion. 


ment, and in the patient’s reaction to treatment, each 
of the varieties constitutes an individual problem. 
In recent years it has been considered advisable to 
modify the treatment technique in about 45 per cent 
of the total number of patients treated. 

The identification of the cases in which a modified 
technique should be employed and the proper ad- 
ministration of the treatment require considerable 
experience. The technique must be varied from pa- 
tient to patient and must be carefully planned from 
the beginning. The effect of the treatment must be 
closely watched during and after treatment. The 
time and type of subsequent treatments must be 
thoroughly considered. For the foregoing reasons, 
the best results cannot be expected unless there are 
available a sufficient number of beds, an ample sup- 
ply of suitable radium containers, and a clinic which 
is well organized for its special purpose. Neither can 
the best results be expected in places where radio- 
therapy is handled by a young and inexperienced 
assistant. In surgical therapy the results are credited 
to the man behind the knife. It is high time that a 
similar view be applied to radiotherapy. 

In recent years frequent use has been made of elec- 
trofulguration in local recurrences not suitable for 
hysterectomy and in some types of vaginal metas- 
tases. This procedure has proved successful in con- 
trolling the cancer in a number of cases. It has proved 
to be a most valuable substitute for hysterectomy in 
cases in which it is impossible to differentiate between 
a radium reaction and a local recurrence. 

The importance of primary surgery in early cases 
of cervical cancer appears to be considerably over- 
estimated. There is little reason to believe that in 
a series of selected cases surgical therapy would be 
superior to radiotherapy. In any event the slight 
difference between the results in such a small group 
of cases will never have a significant influence on the 


Fig. 2. Microbomb of two different designs for vaginal 
application. 


absolute cure rate. The procedure is justifiable only 
if the surgical results are superior to those of radio- 
therapy. It is one of the most important features of 
radiotherapy that an early cervical cancer need no 
longer be regarded as a serious disease. From 65 to 
80 per cent of the cases which on clinical examination 
are Classified as stage 1 are cured for at least 5 years 
by radiotherapy. The risk and inconvenience to the 
patient are considerably less than those caused by 
surgical intervention. Serious injuries due to irradia- 
tion are reduced to a minimum and have practically 
no influence on the estimation of the value of the 
treatment. In the hands of an expert radiotherapist, 
serious rectal and bladder injuries are extremely 
rare in the early cases. CuarLes Baron, M.D. 
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Enterocele or Posterior Vaginal Hernia. Jor ViNn- 
CENT Mercs. Surg. Clin. N. America, 1947, 27: 
1226. 


An enterocele is a posterior vaginal hernia which 
consists of a small, narrow, thin walled sac, probably 
congenital in origin. It forms behind the cervix and 
lies between the posterior vaginal wall and the an- 
terior wall of the rectum in the rectovaginal septum. 
The author states that this hernia is not a prolapse 
of the posterior cul-de-sac, either primary or second- 
ary to a vaginal, subtotal, or total hysterectomy. If 
a deep posterior cul-de-sac progresses and prolapses 
it should result in a prolapse of the anterior wall of 
the rectum through the anus. This was demonstrated 
by Graham in 1942. 

Diagnosis is simple and accurate. The patient 
should be examined in the standing position with 
the examining finger in the rectum and the thumb 
in the vagina. The patient is instructed to squat or 
strain down. This forces air, fluid, or intestine into 
the hernia which can now be readily compressed. It 
will be noted that the lesion is not a rectocele but a 
bulge in the rectovaginal septum. 

The author treats this syndrome by carefully dis- 
secting the hernial sac from the posterior vaginal 
and rectal walls up to the cervix. The sac is freed 
and a purse-string suture is placed inside the sac and 
tied. The author then supplements this procedure 
with an abdominal operation to examine the suture 
line and reinforce it. J. Ropert Wittson, M.D. 
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The Occurrence of Enterococci in the Vagina of the 
Woman (Ueber das Vorkommen von Enterokokken 
in der Scheide der Frau). HARALD PERLI. Acta obst. 
gyn. scand., 1947, 27: 301. 


The secretions from the upper third of the vagina 
of 276 women were inoculated in ordinary bouillon 
which had been enriched with phenol and bile ac- 
cording to the method worked out by K. Schloss- 
mann (N. Schwarz, and K. Schlossmann. Acta 
pathol. et microbial. scand., 1945, 22: Fasc. 3). A fur- 
ther method of differentiation adopted by the author 
was based on the resistance of the enterococcus— 
also known as the streptococcus faecalis—to peni- 
cillin; this organism was found to be sufficiently 
resistant to the drug to be of value as a means of 
distinguishing the enterococcus from such sensitive 
bacteria as the Streptococcus viridans. In all the 
strains isolated by the author the beta hemolytic 
type of growth on blood agar was encountered. In 
other authors’ findings the alpha hemolytic type has 
predominated. In the infrequent type there is a 
green ring in the hemolytic area, while in the beta 
type the hemolytic area is violet, but it may have a 
slight green sheen particularly if observed at an 
angle. This discrepancy is believed to be due to the 
difference in the method of procuring and culturing 
the material. 

The experimental material was divided into a 
group of 100 women in normal health (the majority 
of these were pregnant); a group of 108 with a vari- 
ety of gynecological complaints, such as leucorrhea, 
colpitis, adnexitis, and bartholinitis; and, finally, 
a group of 68 women in from the third to seventh day 
of the puerperium. The enterococcus was present in 
16 per cent of the first group, in 17 per cent of the 
second group, and in 33.2 per cent of the third group. 
An odd fact uncovered during the course of this 
study was the parallelism between the power of 
liquefaction of gelatine and that of coagulating milk. 
In the strains which liquefied gelatine the milk 
coagulum was of the enzyme type, with a firm, 
contracting clabber and extrusion of the whey; when 
the gelatine was not liquefied a uniformly distributed 
coagulation, of the type produced by acids and 
without the squeezing out of the whey, was found to 
result. 

The author believes that the enterococcus may at 
times play a role in the pathogenesis of gynecologic 
diseases and that further research is necessary to con- 
firm this. Joun W. Brennan, M.D. 


Primary Carcinoma of the Vagina: A Brief Review 
of the Literature and Reports of 4Cases. MuriEL 
B. McIzrrata. Med. J. Australia, 1947, 2: 231. 


A review of the present knowledge of the pathology 
and treatment of primary carcinoma of the vagina is 
given by the author. All writers agree on the rarity 
of the condition and on the poor results obtained 
with the present methods of treatment. 

The 4 cases encountered at the Royal Prince Al- 
fred Hospital and at the King George V Memorial 
Hospital for Mothers and Babies in the period from 
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1937 to 1947 are reported. These cases agree both 
in symptoms and in progress with those reported at- 
other clinics. They bear out the description of symp- 
toms and the results of treatment that have been 
put forward in the literature. However, there are 
several interesting features. 

In cases 1 and 3 hysterectomy had been performed 
ro and 11 years earlier, respectively. All patients 
had had large families, and in all there was some 
degree of prolapse or of gaping of the introitus. The 
patient in case 4 had complete procidentia. Her 
case was interesting, in view of the fact that although 
she had a large growth and had removed and rein- 
serted the pessary every 24 hours, symptoms had 
been present for only 2 weeks. Except in case 1 
in which the patient complained of vaginal hemor- 
rhage and discharge of 4 years’ duration, the history 
was of short duration. Radiation treatment was the 
only type used, probably because the patients were 
elderly and in poor physical condition and radical 
surgery was impossible. In case 3 evidence of recur- 
rence was shown 3% years after treatment. All the 
other patients are dead; in case 1 recurrence took 
place in 6 months, in case 2, in 7 months, and in case 
4, in 4 months. Cares Baron, M.D. 


Sarcoma Botryoides Vaginae. Complete Excision of 
the Tumor in an Infant by the Combined Ab- 
dominal and Perineal Approach. Howarp UL- 
FELDER and Stuart H. Quan. Surg. Clin. N. 
America, 1947, 27: 1240. 

The authors state that this lesion is rare, the rate 
of its occurrence being one in every 4,000 gynecologi- 
cal admissions. Despite early diagnosis, the prog- 
nosis is very poor. This is especially true of the 
botryoid tumor of infancy and early childhood. 

McFarland, in 1935, reported 164 cases of vaginal 
sarcomas, of which 74 were botryoides. All of the 
patients were under 22 years of age and 42 were 
children of 2 years or younger. Treatment consisted 
of surgical excision or radiation, or both. No authen- 
tic cures were reported. 

These tumors arise beneath the vaginal epithelium 
and form proliferative, moist, friable growths which 
project into the vaginal lumen and present at the 
vulva; in 50 per cent of the cases they begin on the 
anterior vaginal wall. 

The course is one of rapid extension beneath the 
mucous membrane with invasion of adjacent viscera, 
especially the bladder. Distant metastases are rare. 
Sepsis and urinary obstruction are the usual com- 
plications. 

With the experience gained from the treatment of 
carcinoma of the cervix with radical surgery, plus 
the utilization of the advancements made in anes- 
thesiology, parenteral therapy, and biotherapy, it is 
now possible to remove the uterus and upper 
vaginal vault without harming the adjacent vital 
structures. It is also anatomically possible to remove 
safely the lower portion of the vagina by way of the 
perineum. With this in mind, the authors suggest 
that sarcoma botryoides vaginae be treated by 
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complete removal of the vagina, with the use of a 
combined abdominal and perineal approach. 

One case of sarcoma botryoides vaginae in a 26 
months old female is reported. The child was 
treated by complete removal of the vagina, using the 
abdominoperineal approach. The operation was 
performed by Meigs. J. Ropert WILLson, M.D. 


Leucoplakia of the Vulva. Norman F. MAx 
H. Parrott, JOAN StRYKER, GARDNER M. RILEY, 
and Artuur C. Curtis. Am. J. Obst., 1947, 54: 543- 


The authors’ interest in leucoplakia stems from 
two sources: first, an increasing awareness of the 
numerous shortcomings in the concept of the disease 
and its treatment and, second, leucoplakia appears 
to have considerable cancer potentiality and for this 
reason should serve as a fruitful field for the study 
of early development, rate of growth, and similar 
aspects of squamous cell carcinoma. 

Since July, 1931, 153 patients with leucoplakia of 
the vulva have been processed through the Univer- 
sity of Michigan Hospital, Ann Arbor. Of these, 143 
were seen prior to July, 1945, and were treated in the 
customary manner with everything from soothing 
lotions to surgery. These are called a prestudy group 
in contradistinction to a study group of 36 patients 
(11 new and 25 return cases) subjected to careful 
scrutiny and observation since January 1, 1946. 
Such data as were obtained form the basis for this 
preliminary report. 

Since the average age of women with leucoplakia 
of the vulva is §5 years, it is not surprising that a 
reasonable number should present other evidence of 
organic disease. The authors were not impressed by 
any apparent relationship to the vulvar lesion in 
those patients with coexisting organic disease. There 
were no diabetics in their study group. The blood 
pressure determinations were not remarkable. Blood 
serology was negative in all but one instance. Urin- 
alyses were negative in all but 4 patients; 1 of these 
was found to have occasional glycosuria, while 3 
others showed evidence of urinary tract infection. 

In 24 patients complete blood studies were made. 
In 8 of these the blood was normal; 10 showed evi- 
dence of infection as indicated by an increased sedi- 
mentation rate, toxic granulations, or an increased 
white count. The study indicated that the changes 
noted were due to infection elsewhere in the body. 
Two patients showed pernicious anemia and 2 re- 
vealed idiopathic hypochromic anemia, a higher 
incidence than that normally expected. Minor blood 
abnormalities were noted in 2 patients. 

A study of the vaginal secretions showed only 1 
patient with active trichomonas vaginalis vaginitis. 
Yeast cultures were positive in 5 patients but clinical 
evidence of yeast infection was not evident in any 
of them. 

Psychiatric consultation was obtained on 32 of the 
study group. While emotional instability is likely 
to be a factor in aggravating and prolonging the 
pruritic phase of the disease, the authors could not 
assign a cause and effect relationship. 


Chronic irritation is thought to be a factor in 
leucoplakia of the mouth, a lesion similar to that of 
the vulva, but the authors have not yet been able to 
—- its role as an etiologic factor in the vulvar 
esion. 

Twenty-five of the group were studied with refer- 
ence to allergic manifestation; 14 (56%) had no 
allergic history or recognizable sensitivity; 11 (44%) 
revealed an allergic background of variable severity; 
and in 2 the pruritus was somewhat relieved after 
removal of the allergen. 

Because of the hyperkeratoses noted in vitamin A 
deficiency, the possibility of leucoplakia being a 
nutritional disease was considered. Blood vitamin A 
determinations were made on to patients, and in 
only 1 instance was the level below limits accepted as 
normal. Blood plasma ascorbic acid levels were de- 
termined for 22 patients and in 14 (63.3%) the levels 
were normal or above. 

Gastric acidity was noted in 12 patients and 6 had 
no free acid. Of the latter, 2 patients had pernicious 
anemia. Since 25 per cent of the population over 65 
years of age is believed to have no free hydrochloric 
acid, and since one-half of the women studied in this 
series, on whom the test was made, did have free 
hydrochloric acid, the importance of the relationship 
would seem to be minimized. 

Estrogen deficiency as an etiologic factor is not 
borne out by the authors’ studies. This view is fur- 
ther supported by the fact that leucoplakia may exist 
without improvement in young women during preg- 
nancy when the estrogen levels are normally high. 
In order to explore further the possibility of hor- 
monal imbalance, urinary female sex hormone de- 
terminations were carried out on 20 women in the 
series. The findings were not sufficiently unusual to 
be significant. 

The authors have found no entirely satisfactory 
cure for leucoplakia of the vulva. Treatment con- 
tinues to be largely empirical and is aimed at the 
relief of symptoms. While operation has not yet 
been deemed necessary in any of the 36 patients in 
the group studied, the authors state that surgery 
does have a very real place in the management of 
malignancy of the vulva, and for patients with 
proved carcinomatous change, whether on a leuco- 
plakic basis or not, they strongly advocate radical 
excision including inguinal lymphadenectomy. 

R. Wo rrr, M.D. 


The Treatment of Carcinoma of the Vulva. J. L. 
McKELvey. Am. J. Obst., 1947, 54: 626. 


There is still considerable confusion as to the ef- 
fectiveness of the various forms of therapy which 
are being advocated and used for vulvar carcinoma. 
The author suggests that those who have to deal 
with the problem must decide on some form of at- 
tack. In the present article, the attempt is made to 
evaluate the results of such a decision at the Univer- 
sity of Minnesota Medical School, Minneapolis, to 
compare the results of the presently used radical 
vulvectomy with other types of procedures previ- 
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ously used, and to present what information has 
come from the material in regard to the further ex- 
tension of the surgical attack. 

The material represents all of the vulvar carcino- 
mas seen from 1928 to the end of 1946, and is classi- 
fied into two groups. Prior to September, 1938 the 
36 patients were treated by a wide variety of meas- 
ures including simple vulvectomy, unilateral and 
bilateral superficial removal and both superficial and 
deep gland removal, x-ray therapy to the groin or 
to the vulva (or both), and radium or radon appli- 
cation to the vulva or groin. No single stage radi- 
cal vulvectomy was used. Therapy was standard- 
ized in 1938, radical vulvectomy being applied to 38 
of 42 patients (90.5%). The radical vulvectomy, 
under local anesthesia, is described. 

In the early group, 5 patients are alive and free 
of tumor 5 years or more after treatment, an abso- 
lute cure rate of 13.9 per cent. In the second series, 
4 are alive and well more than 5 years after opera- 
tion and 18 are alive and free of tumor for from 2 to 
59 months, which is a significant improvement. 

The author discusses some of the problems of the 
treatment of carcinoma of the vulva. There has 
been sufficient experience with early tumors treated 
by methods other than radical vulvectomy to make 
it clear that minor procedures are not satisfactory. 
Local excision or local irradiation has no place in the 
treatment of early tumors. It seems clear that car- 
cinoma of the vulva, particularly that of the labia 
majora, is a generalized disease and that the multi- 
ple nodules or recurrences are more often new areas 
of tumor than metastases or residual tumor from 
the main mass. To remove the vulva alone is to fail 
to take advantage of perhaps the most important 
clinical feature of the disease, which is the fact that 
lymphatic metastases tend to remain for reasonably 
long periods of time in the inguinal and femoral re- 
gions without spreading beyond these areas. The 
presence or absence of palpable glands is no useful 
criterion as to the presence or absence of tumor in 
this area. Contralateral involvement is so well 
known that the bilateral removal of glands needs no 
support. 

The author energetically opposes gland removal 
for biopsy; it serves no useful purpose since the 
glands are to be removed intact later; it involves 
opening into possible tumor-bearing tissue; and it 
can make clean removal of the gland-bearing mass 
impossible. 

Of the 38 patients treated by radical vulvectomy, 
the deaths of 4 have been charged as postoperative 
deaths, a mortality rate of 10.5 per cent. The au- 
thor assumes that the mortality rate would be con- 
siderably higher if the operations were extended to 
include removal of lymphatic structures along the 
femoral and iliac vessels within the pelvis. 

In view of the fact that there were 3 deaths from 
embolism among all of the patients, consideration 
will have to be given to vein ligation at the time of 
radical vulvectomy. This has not vet been done. 

Jonn R. Wotrr, M.D. 


MISCELLANEOUS 


Studies on the Human Corpus Luteum. Joun I. 
BREWER and Harotp O. Jones. Am. J. Obst., 1947, 
54: 561. 

It is rather generally accepted that the life cycle 
of the human corpus luteum, the cycle of the endo- 
metrium, and the relationships of these two tissues, 
one to another, are constant and are not subject to 
variations. During the active normal functioning 
state, the authors believe that this is usually true. 
It is the purpose of the authors to demonstrate, and 
to discuss the clinical importance of, a variability 
which does occur, however, in these two tissues and 
in their relationships during the regressive stage, 
principally near and just after the onset of menstru- 
ation each month. Endometrial studies are fre- 
quently made in an effort, first, to determine the 
presence or absence of a corpus luteum, second, to 
estimate the functional capacity of the corpus lute- 
um in preparing the endometrium for pregnancy, 
and third, to study corpus luteum activity in rela- 
tion to abnormalities of the menstrual cycle. With- 
out proper evaluation of the normal variations these 
clinical studies may be subject to misinterpretation. 

The tissues for this study consist of the uterus 
with the endometrium and the corpus luteum in 
each instance. These surgical specimens were ob- 
tained from patients who had completely normal 
menstrual cycles and whose ages varied from 23 to 
47 years. Three specimens obtained prior to the on- 
set of menstruation were selected as representative 
of this period and 7 specimens removed from pa- 
tients on their first day of menstruation are de- 
scribed and compared. 

In the human corpus luteum, degeneration of the 
granulosa lutein cells is first noted at from 4 to 6 
days before the onset of menstruation (Brewer, 
1942). This degeneration is a slow and gradual proc- 
ess, and in its early phases can be a reversible reac- 
tion if pregnancy ensues. It is not a process that oc- 
curs suddenly at the onset of menstruation, and it 
does not typically involve all the cells of the granu- 
losa lutein layer uniformly. The authors demon- 
strate variations in the histologic characteristics of 
the granulosa lutein cells in different corpora lutea 
and also in the same corpus luteum just prior to, 
and during the first day of menstruation. These 
variations represent normal differences in rate and 
extent of degeneration in these cells. Variations are 
also shown in secretory activity and in extent of 
desquamation in the different endometriums and in 
different regions of the same endometrium just pri- 
or to and during the first day of normal menstrua- 
tion. 

Not only do these tissues vary among themselves 
but there is so much variation that an absolute con- 
stant pattern cannot be established. A study of the 
endometrium during this period in the cycle does 
not accurately reflect the histological picture of the 
corpus luteum. Similarly, a histologic study of the 
corpus luteum does not reflect the true state of the 
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endometrium. It is possible that during this phase 
of degeneration the histology of the granulosa lute- 
in cells may not reflect a true index of the degree of 
functional activity of the corpus luteum. 

The observations reported have clinical as well 
as academic interest. Endometrial biopsies are be- 
ing more and more frequently studied in endocrine 
and sterility problems. In the numerous reports 
the presence or absence of corpora lutea and the 
qualitative and quantitative functional capacities 
of the structures are estimated from the histology 
of the endometrium. On this basis clinical diagno- 
ses are made and treatments instituted. In order 
that errors may be avoided, it is necessary that the 
histologic variations in the relationship between the 
corpus luteum and endometrium be evaluated. This 
is particularly true since it is rather universally ad- 
vocated that endometrial biopsies should be taken 
on the first day of menstruation and it is at this time 
that the variations are greatest. Accurate interpre- 
tation of functional activity can be obtained only 
by studying the endometrium during the actively 
functioning period of life of the corpus luteum and 
endometrium. Biopsies, therefore, must be taken 
at least 4 to 6 days prior to menstruation. 

Joun R. Wotrr, M.D. 


A Simple, Rapid Method of ‘‘Approximate Dosage”’ 
of the Gravid Gonadotropes in Daily Practice 
(Su di un metodo semplice a rapido di ‘‘dosaggio ap- 
prossimato” delle gonadotropine gravidiche nella 
pratica clinica corrente). AQuino Mascio. Clin. 
ostet., 1946, 48: 225. 


Wishing to bring the brilliant theoretical studies of 
Simonnet and of Brindeau-Hinglais (1932-1937) toa 
point where they would have some practical applica- 
tion, the author first attempted to improve the 
Aschheim-Zondek test for pregnancy so as to render 
it less time-consuming and expensive for quantitative 
test purposes. The requirements with regard to ex- 
perimental animals have been reduced to 2 rabbits, 
and these need not be sexually mature (weight, 2 
kgm. or more). Not yet mature and light animals 
(body-weight in one instance, 1,340 gm.) may be used, 
provided that a preliminary laparotomy and exami- 
nation of the ovaries is done. Blood serum of the pa- 
tient is used, as it is believed to be more constant in 
its content of hormone than the urine and less toxic 
for the animal. The results are estimated on the basis 
of the rabbit unit of Brindeau and Hinglais, which is 
defined as the smallest amount of hormone injected 
intravenously into the ear vein of a rabbit weighing 
2 kgm. that will exhibit at least one hemorrhagic 
point in at least one ovary within 48 hours. The pro- 
portion between the rabbit unit of Brindeau and 
Hinglais, and the Aschheim-Zondek unit averages 
about 7.5 to Io. 

The technique varies, of course, with regard to the 
information sought, and any number of rabbits are 
used if the test seems to need further clarification. An 
illustrative case would be that of a pregnancy which 
is suspected, from the history and clinical findings, of 


degenerating into a hydatidiform mole. One cubic 
centimeter of the patient’s blood serum is diluted 
with 29 c.c. of physiologic saline solution. One of the 
2 rabbits is then injected with 1 c.c. of this dilution 
and the other with 0.5 c.c. If the reaction in both 
animals is negative the mole can be excluded. If the 
I c.c. test is positive, and the 0.5 c.c. is negative, a 
vesicular mole may be suspected; however, not a liv- 
ing mole. Of course, on the basis of the test alone, 
this might also mean other things, such as a toxicity 
of pregnancy which also exhibits at times a moder- 
ately elevated hormone titer in the blood. If both 
tests are positive then the presence of a living, de- 
veloping mole is certain and the uterus must be emp- 
tied. Now to turn this into Brindeau-Hinglais units 
(U.B.H.)—the 1 c.c. of serum (1/roooth of a liter) 
was diluted 30 times and therefore the “‘t c.c.” rabbit 
would, if positive, have received at least 60,000 
U.B.H., and the ‘“‘o.5 c.c.” rabbit at least 30,000 
U.B.H. 

This method has been, and is being, widely and 
reliably employed in the laboratory at Verona. Its 
desirability in cases of malignant degeneration of 
chorioepithelioma, in which the hormone titer tends 
to be constantly high, as a control for the indications 
for hysterectomy is evident; however, no instances 
of this malignant development have come to light 
during the 3 years of the author’s incumbency. In 
one instance, however, a chorioepithelioma could be 
excluded and the hysterectomy avoided. 

Joun W. BRENNAN, M.D. 


A Correlation between Vaginal Smear and Tissue 
Diagnosis in 1,045 Operated Gynecologic Cases. 
N. Paut IsBELtL, JoHN F. Jewett, S. 
ALLAN, and ArTHUR T. Hertic. Am.J. Obst., 1947, 
54: 570. 

The vaginal smear as a means of detecting uterine 
malignancy has been well established by numerous 
reports, but there are none regarding its value in a 
hospital devoted exclusively to the care of gyne- 
cologic patients. Therefore, it has been the purpose 
of this study, first, to determine the relative value 
of the vaginal smear in the discovery of cancer as 
compared to cervical biopsy and curettage; secondly, 
it was desired to test the practicability of the method 
with reference to the amount of special training the 
pathologist and allied personnel would need and the 
time they would consume in reading the smears. 

Vaginal smears were prepared and stained accord- 
ing to the technique of Papanicolaou and were ob- 
tained before vaginal examination was performed. 
All smears were interpreted by one of the authors 
who was in complete ignorance of the clinical history 
and the tissue diagnosis at the time of the reading. 
In all cases the first smear was recorded as either 
positive or negative. Such interpretation on any 
given case was the only one used for the purpose of 
this study irrespective of whether or not another 
observer agreed with this initial diagnosis. Every 
field on every slide was completely examined. In 
suggestive smears this was done under high-power 


47, 
cle 
Jo- 
es, 

to ; 
ing 
ue. 
na 
ity 
nd 
ge, 
ru- 
re- 
he 
to 
te- 
Cy, 
la- 
h- 
Se 
us 
in 
b- 
al 
to 
n- 
ve ] 
a- 
e- 
he 

6 
T, 
iC- 
c- 
iC- 
it 
u- 
n- 
of 
Pa 
O, 
se 
1d 
re 
of 
in 
A- 
PS 
1- 
1e 


376 


magnification, whereas it was possible to scan less 
suspicious smears with the low-power objective, 
using the high power only on questionable cells. 

In 1,000 cases, comprising those in which the tissue 
diagnosis was unquestionable, 60 malignancies of 
the uterus, cervix, or vagina were encountered. In 
40 patients with carcinoma of the cervix, 39 were 
found to have positive smears; the smear was nega- 
tive in 1 patient, representing an error of 2.5 per 
cent. In 18 malignancies of the uterus, 15 smears 
were positive and 3 were negative, giving an error 
of 16.6 per cent. Two carcinomas of the vagina 
were encountered and both had positive smears with 
no error. The total error of positive cases called 
negative is 6.66 per cent. In the remaining 940 
cases with negative tissue sections, there were 11 
false positive vaginal smears, an error of 1.7 per 
cent. The total combined error of false positive and 
false negative smears is thus 1.5 per cent. 

A second group consisted of 41 cases in which the 
diagnosis might be at variance with that of other 
pathologists and is, therefore, considered equivocal. 
Eight positive and 5 negative smears were encoun- 
tered in 13 carcinomas in situ of the cervix. Only 1 
positive smear was found in 7 carcinomas in situ of 
the endometrium. Four positive smears were en- 
countered in 13 questionable carcinomas in situ of 
the cervix. No positive smear was found in 8 


questionable carcinomas in situ of the endometrium. 

The third group contains 4 cases in which malig- 
nancies were encountered elsewhere than in the 
uterus, cervix, or vagina. These incidental malig- 
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nancies are not included with the others because 
their diagnoses do not seem to be applicable to the © 
vaginal smear technique. 

From their results, the authors concluded that the 
vaginal smear method is an accurate and valuable 
adjunct to a gynecologic clinic. Since the method in 
actual daily application would undoubtedly provide 
the observer with clinical information which the 
authors purposely avoided, its accuracy could be 
reasonably expected to increase, largely by the 
avoidance of false positive readings. It is further 
significant that only one of the four false negative 
readings occurred because malignant cells were 
initially unrecognized although present, whereas 
the other three have been repeatedly re-examined 
without the discovery of malignant cells, thus in- 
dicating an irreducible error inherent in the method. 

Each of the examiners, previously experienced in 
tissue diagnosis, after studying the available litera- 
ture, spent about 2 weeks under intensive tutelage 
in the vaginal smear method. The time consumed 
in reading varied tremendously and the process at 
best was much longer and far more tedious than the 
corresponding tissue examination. It is roughly esti- 
mated that average smears required from 15 to 20 
minutes apiece, while in some particularly difficult 
smears it would require up to 2 hours; however, a 
second smear might not be as difficult as the first. 

The authors note that the method proved unex- 
pectedly valuable in the study of early carcinoma 
and carcinoma in situ as well as in the diagnosis of 
more advanced cases. Joun R. Worrr, M.D. 


OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


The Treatment of Eclampsia and Pre-Eclam 
with Veratrum Veride and Magnesium Sulfate. 
FREDERICK C. Irvinc. Am. J. Obst., 1947, 54: 731- 


Thirty years ago the delivery of an eclamptic pre- 
sented no problem to the obstetrician. According to 
his simple philosophy, the woman was having fits 
because she was pregnant, and if she ceased to be 
pregnant there would be no reason for her to have 
fits. Therefore he emptied her uterus forthwith, 
usually by manual dilatation of the cervix followed 
by forceps, or by version and extraction. About 30 
per cent of the patients died, usually from shock and 
hemorrhage. As cesarean sections became more com- 
mon they were performed on eclamptics, but with 
even worse results, for the death rate then rose to 40 
per cent. 

In the middle 1920’s a change from radicalism to 
conservatism began with the reports of Strogonoff 
and Lazard, each of whom described the control of 
convulsions without active immediate interference, 
the former using morphine, chloral, and chloroform, 
while the latter introduced the intravenous use of 
magnesium sulfate. In 1935 Bryant, and in 1940 
Bryant and Fleming reported the use of veratrum 
veride and magnesium sulfate in the treatment of 
eclampsia. Their results in two large series of cases 
were so much better than any published in America 
that the Boston Lying-in Hospital decided to adopt 
Bryant’s program. It is with the outcome of their 
series of 32 cases that this paper is concerned. 

The little known pharmocology of veratrum veride 
is discussed in detail. 

The patient is placed in a quiet, darkened room 
with a nurse in constant attendance. Morphine, 
one-fourth grain, demerol 100 mgm. subcutaneously, 
or 3 drams of paraldehyde in 2 ounces of mineral oil 
are used to control restlessness, but are not given rou- 
tinely. Five minims of veratrone are given hypoder- 
mically on admission. Veratrone is repeated as nec- 
essary in 5 to 10 minim doses at 20 minute intervals 
to keep the blood pressure below 150 systolic and 
the pulse below 80, or in the event of a convulsion. 
Magnesium sulfate in 50 per cent solution is given 
intramuscularly into the buttocks, 10 to 20 c.c. every 
4 to6 hours. To encourage urinary secretion 250 c.c. 
of 25 per cent glucose in buffered sterile water are 
given slowly every 4 hours if the patient is uncon- 
scious. If she is conscious it is given every 6 hours. 
In a few instances the author found the use of salt- 
poor albumin in 50 gm. doses to be followed by a 
marked increase in urinary output and the disap- 
pearance of edema. The results with plasma have 
not been so satisfactory. Enough parenteral fluid 
is given to prevent dehydration and not enough to 
cause edema. If the patient is conscious she is 
given 2,000, to 2,500 c.c. of water every 24 hours. 


Pregnancy is terminated only after the convul- 
sions have ceased and an interval of 24 to 72 hours 
has elapsed. If the cervix is partially effaced and 
dilated enough to admit one or more fingers, the 
membranes are artificially ruptured; if not, a Voor- 
hees bag is introduced. Cesarean sections are per- 
formed only on strictly obstetric indications, such 
as cephalopelvic disproportion or placenta previa. 
Once induced, labor is allowed to proceed normally 
and to terminate, if the presentation is vertex, either 
by normal delivery or low forceps. Ether with oxy- 
gen is usually employed for normal deliveries, and 
low spinal anesthesia for operative deliveries. 

Thirty-two patients with eclampsia were treated 
from 1940 to 1946, inclusive. There were 2 maternal 
deaths, a mortality rate of 6.3 per cent. Both deaths 
occurred in neglected emergency cases admitted 
from small outside hospitals; both patients were 
moribund on entrance and died soon afterwards. 
The author states there is no cure for the grossly 
neglected eclamptic who arrives at the hospital 
breathing her last. The damage has already been 
done and nothing will save her life. 

Joun R. Wo rr, M.D. 


Treatment of Placenta Previa. The Maternal and 
the Fetal Aspect. JoHNn Sturrock, HucH Srirt- 
ING, and ROBERT A. TENNENT. Edinburgh M. J., 
1947, 54: 496. 

A review of cases of placenta previa observed in 
the Edinburgh Royal Maternity Hospital and the 
Simpson Memorial Pavilion of the Royal Infirmary, 
Edinburgh, during the years from 1926 to 1945, is 
given by STURROCK. 

Table I compares the maternal and fetal mortality 
in the different 5 year periods. It shows a fall in the 
maternal mortality which is striking, and a fall in the 
fetal mortality in the last two 5 year periods which 
is not so dramatic as the improvement in the mater- 
nal figures. Comparisons are then made of the re- 
sults of the different methods of treatment in the 
various 5 year periods. After 1930, cesarean section 
became much more popular and was usually em- 
ployed in most of the cases of placenta previa which 
were more than marginal in scope and in which the 
child was viable. Mere rupture of the membranes 
was generally used in cases of marginal or lateral 
ny previa. In Edinburgh the use of Willet’s 
orceps for scalp traction has remained quite popu- 
lar as a substitute for bringing down a leg. 

Since 1940, transfusion has been used much more 
frequently and apparently with good effect. The 
infection rate has also dropped as the years have 
passed, possibly through the use of the sulfonamides. 
Also, since 1940, the policy of delaying active treat- 
ment has been employed more often with the hope of 
achieving maturity for the fetus. Because of this 
and the more frequent use of cesarean section the 
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TABLE I. 
Fetal deaths 
Years Numbers Maternal 
deaths 
Total After 36th 
week 
Per Per Per 
cent cent cent 
1914-24 254 25 9.8 
1926-30 | 188 14 7.4|120in 190 63 |s5Qin121 50 
1931-35 209 | 10 4.7| 14tin 211 67 | 63in114 55 
1936-40 203. | 6 3.0] 114in 205 56|52in129 40 
1941-45 | 228 | 2 ©8| 93in 235 39!/3sin129 27 


fetal mortality has decreased considerably. How- 
ever, delay is considered to carry certain added risks 
for the mother and is employed with some misgiv- 
ings. 

STIRLING reviews the cases of placenta previa ad- 
mitted to the Glasgow Royal Maternity Hospital 
during the period from 1941 to 1946. He considers 
the maternal aspect of these cases. This series con- 
sisted of 505 cases, of which 222 were classed as mild 
(lateral), and 283 as severe (marginal, complete, and 
central). Third stage complications were of fre- 
quent occurrence. There were 24 cases of postpar- 
tum hemorrhage in the mild group, an incidence of 
10.8 per cent, and only 8 cases in the severe group, an 
incidence of 2.8 per cent. (The latter figure is ex- 
plained by the fact that most of the patients with se- 
vere cases were treated by cesarean section.) 

Blood transfusion was employed in 109 cases, i.e., 
in 21 per cent of the total series, or in almost 30 per 
cent of the severe group alone. 

There were 18 deaths, a mortality rate of 3.6 per 
cent. In the mild group (222 cases) there were 4 
deaths, 1.8 per cent mortality. In the severe group 
(283 cases) there were 14 deaths, 5 per cent mortal- 
ity. Hemorrhage and shock occurred in 8 cases, and 
shock was due to post partum hemorrhage in 3; 3 
women died under anesthesia, on the operating table. 
In addition, 1 woman died (undelivered) of acute 
cardiac failure, and 1 died (undelivered) following 
an incompatible transfusion. Excluding all “non- 
notifiable” conditions, the morbidity rates were: 10 
per cent for the total series; 5.4 per cent for the 
mild group; and 13.8 per cent for the severe group. 

The results obtained with different methods of 
treatment were classified, and the following figures 
abstracted: 


Mild Groups: Cases Deaths Percent Morbid 
No treatment....... 120 2 1.66 5 
_ eer 65 2 3.0 6 
7 
Cesarean section... .. 27 5 


The question of delayed treatment was considered. 
If treatment was postponed for more than 24 hours 
it was considered “‘delayed.” 


In general terms, the figures appeared to show 


that some slight but definite added risk to the mother ° 


ensued when delay in treatment was adopted. 

The fetal aspect of the same cases is given by 
TENNENT. There were 507 infants born in the cases 
of placenta previa which Stirling discussed. Of these 
334, or 65.9 per cent, left the hospital alive, 77, or 
15.2 per cent, were stillborn, and 96, or 18.9 per cent, 
died during the neonatal period. Thus, the combined 
stillbirth and neonatal death rate was 34.1 per cent. 

In the cases of mild placenta previa, 220 infants 
were born and 74.5 per cent of these survived. The 
corresponding figure for the 287 infants born in the 
severe group was 59.2 per cent. These figures sup- 
ported the already well known fact that prematurity 
was the major danger to the infant in placenta pre- 
via. 

Suggestions for decreasing the fetal mortality are: 

1. Attempt to ensure that the infants will attain a 
birth weight of 6 lbs. 

2. Attempt to ensure the survival of the maximum 
number of infants born who weigh under 6 lbs. 

3. Try to decrease the stillbirth rate. 

The most noteworthy fact in the analysis was that 
in the cases of severe degree treated by cesarean sec- 
tion within 24 hours, 68 per cent of the infants left 
the hospital alive, which was satisfactory. 

The results in the cases in which cesarean section 
was delayed 24 hours or more were much less satis- 
factory. 

The results were generally worse in the delayed 
group. It would therefore appear that to institute 
delayed treatment on behalf of the child is a specu- 
lative procedure. 

Conclusions. From the examination of these cases, 
from both the maternal and fetal aspect, it was con- 
cluded that fetal survival appears no more certain 
in the delayed than in the immediate group, and as 
the maternal mortality and morbidity are slightly 
increased in the delayed group, delay in the treat- 
ment of placenta previa is not a justifiable procedure 
in the majority of cases. 

The authors feel strongly, while admitting the 
place of expectant treatment in placenta previa, 
that it should be reserved for elderly primigravidas 
and women with no living children. 

DanteEt G. Morton, M.D 


Two Cases of Neurologic Affection Complicated by 
Pregnancy Disseminated Sclerosis; Myasthenia 
Gravis Pseudoparalytica (Zu due casi de affezioni 
neurologiche complicanti la gravidanza [Sclerosi a 
placche—miastenia grave pseudoparalitica] ). Lam- 
BERTO GIANAROLI. Riv. ital. gin., 1946, 29: 267. 


Two instances of neurologic ailments complicating 
pregnancy, although entirely different in most re- 
gards, are here reported together in order to illus- 
trate the need for individualization in the prognosis 
and treatment of this type of patient. In both, the 
condition was rather recent in onset; nevertheless a 
complete examination and assessment could be ac- 
complished before the initiation of the complicating 
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pregnancy. In both cases, the patients had been 
pregnant for a period of about 2 months before com- 
ing under the author’s care. 

The patient with disseminated sclerosis was 21 
years of age. She remained in excellent physical 
condition and it was decided to let her go on to 
delivery at term. The first stage of labor was some- 
what prolonged; however, not longer than would be 
expected of a primiparous woman. A living child of 
more than 7 pounds body weight was born. During 
the later part of the pregnant period some edema 
developed about the involved extremities, chiefly on 
the left side, and some evidence of involvement of 
the seventh cranial nerve was observed; also, a small 
pale area, not previously noted, appeared beside the 
papilla in the right eye. After delivery the edema 
largely cleared up and the other manifestations have 
remained stationary up to the end of the follow-up 
period, 4 months later. 

The symptoms of the patient with myasthenia 
gravis became steadily worse following the onset of 
pregnancy; she was absolutely bedfast and compelled 
to sit up in bed because of difficulty in breathing. A 
therapeutic abortion in the second month of preg- 
nancy was decided upon. Following operation, the 
patient has actually improved in the year since the 
operation; she is now able to be up and about at her 
work part of the day, and when at rest is able to lie 
flat in bed. The drugs usually employed in myas- 
thenia gravis (prostigmine, strychnine) did not give 
the expected results, and this failure is ascribed by 
the author to the pluriglandular imbalances of the 
pregnant state. From this, then, the author goes on 
to speculate on the possibility that these imbalances 
may be at the root of the deleterious influence of 
pregnancy on these neurologic conditions. 

Joun W. BRENNAN, M.D. 


Myomatosis and Pregnancy (Mioma y embarazo). 
C. Cotmerro-Laroret. Rev. espan. obst., 1947, 4: 
260. 


Nine cases of pregnancy in myomatous uteri form 
the basis for this review of the subject. The young- 
est of the women was 29 years old. Seven delivered 
a living child spontaneously at term. The only mor- 
tality was that of 2 fetuses. In both instances 
hysterectomy was done, one at 3 months for acute 
necrosis of one of the myomas, and the other at 8 
months in completing a cesarean section for retinitis 
albuminurica. 

Since the author realized that definite conclu- 
sions are impossible with such meager material, he 
studied the extensive material on this subject in the 
general medical literature. Even so, the conclusions 
suggested cannot be taken too literally, since the 
progress in obstetrical and surgical methods in the 
past few years has motivated a swing toward con- 
servatism in the treatment of myomatous pregnant 
women and this has produced an improvement in 
the results; however, this improvement has not as 
yet become clearly defined. Then again, the multi- 
plicity of factors intervening in the diagnosis, rec- 


ognition of complications, prognosis, and treat- 
ment, makes it extremely difficult to lay down any 
sort of general rules of procedure. The rare concur- 
rence of myomatosis and pregnancy (in 0.5 per cent 
of all pregnancies) may be the result of some un- 
favorable influence on the fertility of the myoma- 
tous woman, but it may also be due to the fact that 
the younger women with greater natural fertility 
do not tend to develop fibroids which would become 
of consequence in pregnancy. The tumors them- 
selves may tend to grow rapidly during pregnancy, 
or the rapid increase in size may be merely a passive 
increase due to the imbibition of more fluids from 
the enlarging and more succulent uterus itself; the 
tumors certainly tend to become softer and more 
yielding to the touch during the pregnancy, and to 
regress and often disappear afterward. The fact 
that fibroids of the cervix or vaginal wall are so 
rarely of a size or in a location to cause dystocia may 
be explained by the fact that the uterine fundus has 
so much more muscular tissue to produce more and 
bigger tumors. The course of labor in the myoma- 
tous woman is certainly prolonged, but it is not 
markedly longer than that in elderly primiparas in 
general. The presence of fibroids seldom exerts any 
decided effect on the position of the fetus in utero 
or even during labor. A large myoma may get in 
front of the presenting part and threaten to inter- 
fere with the descent, engagement, or expulsion of 
the birth products; however, it happens that the 
forelying tumor mass is expelled ahead of the pre- 
senting part, or in its pliable resiliency slips back up 
into the uterine cavity and leaves the birth passages 
free. During this period, rotation, necrosis, and rup- 
ture of the myoma do not occur as often as the gen- 
eral instability of the uterine muscular walls in 
which it is immured would suggest; in fact, these 
complications—including the development of in- 
fection—occur much more frequently during the 
puerperium. 

The one generalization which can be made with 
great certainty with reference to the treatment of 
these pregnant myomatous uteri is that they are a 
definite threat to the pregnant woman; she should be 
subjected to close and unremitting watchfulness. 
Placenta previa is disturbingly common in this con- 
dition and is probably to be explained on the basis 
of the changed nutritive or circulatory conditions 
over the area of implantation of the myoma; this 
either makes difficult the implantation of the pla- 
centa up in the fundus where the myoma is attached, 
or necessitates an enlarged area of implantation of 
this organ. The most constant early symptom of the 
degenerating myoma is the area of localized tender- 
ness and pain. 

Whether any one symptom or syndrome indicates 
surgical interference will depend upon a number of 
considerations, but will in general not differ essen- 
tially from the indications such as similar obstructive 
or toxic processes of other nature. Many of these 
cases are successfully managed by conservative mea- 
sures; however, if the tumor mass, because of its 
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threat of obstructing the process of delivery, or for 
other reasons, should seem to demand some active 
interference, cesarean section in the presence of a 
viable child seems to be the best answer. Even In 
the presence of a nonviable child the prospects for 
a successful myomectomy in the course of the preg- 
nancy would not seem very good, since the inci- 
dence of abortion following these myomectomies is 
more than 1 in 3. If cesarean section is done it 
should not be completed by a myomectomy, because 
the maternal mortality is from 12 to 15 per cent. If 
removal of the myoma seems necessary, a hysterec- 
tomy should be chosen, since the maternal mortality 
under these circumstances is not notably higher than 
that for the cesarean operation itself. 
Joun W. BRENNAN, M.D. 


LABOR AND ITS COMPLICATIONS 


Low Spinal Nupercaine Anesthesia in Obstetrics. 
E. Scumitz and Grorce BABA. Am. J. 
Obst., 1947, 54: 838. 


The authors present the results of their study of 
375 cases of low spinal anesthesia at Lewis Memorial 
Maternity Hospital, Chicago, Illinois. The patients 
were carefully evaluated as to contraindicating fac- 
tors, which the authors list. 

The technique of administration is described as 
follows: 

Small doses of hyperbaric nupercaine solution pro- 
vided satisfactory analgesia of at least one hour’s 
duration in 370 patients. Perineal anesthesia, per- 
mitting episiotomy and episiorrhaphy, lasted on the 
average from 3 to 4 hours, but in a few cases was 
found to be present as long as from 7 to 10 hours. 
Recurrence of abdominal pain, however, appeared 
after 2 to 3 hours, and in some cases within 2 hours. 
Complementary and supplementary injections were 


generally more efiective in maintaining analgesia . 


over a longer duration than the initial administra- 
tion. 

Hypotension requiring the use of ephedrine oc- 
curred in 13 patients, and in 2 of these “reactions” 
(hypotension, bradycardia, pallor, cold sweats, and 
fetal heart irregularity) developed, which responded 
satisfactorily to the administration of oxygen and 
ephedrine. In all of the patients some motor weak- 
ness was present. . 

The area of anesthesia and hypesthesia described 
a saddle pattern over the legs and perineum and ex- 
tended over the abdomen to various segmental 
levels, for the most part below the level of the elev- 
enth thoracic nerve. Blood loss at the time of deliv- 
ery was usually small but, as the minimal dose of 
nupercaine was not always used, no conclusions can 
be drawn. 

In all cases but 6 the babies were awake, breathed, 
and cried as soon as the heads were delivered. There 
were 3 stillbirths. In 2 cases, the patient gave birth 
to twins, in each of which one twin was a macerated 
stillborn infant. In both of these cases the labors 
were premature. Fifty-two patients developed head- 
aches on various days of the puerperium. A neuro- 
logic complication in the form of drop foot occurred 
once. 

The authors conclude that low spinal anesthesia 
and analgesia is the anesthesia of choice in obstet- 
rics. It is definitely satisfactory to the patient and 
her relatives, to the nursing staff, and to the obste- 
trician, because of the dramatic and effective relief 
of the discomfort of labor, the maximum safety it 
provides the fetus and the mother, and the simplic- 
ity of the technique which utilizes a minimum of 
paraphernalia. It is imperative that the most care- 
ful technique be closely observed. 

Joun R. Wotrr, M.D. 


> 
4. 
4 
] 


GENITOURINARY SURGERY 


ADRENAL, KIDNEY, AND URETER 


Adrenal Tumors and Pseudohermaphroditism: A 
Hormone Study of Cases. A. M. Hain. J. Path. 
Bact., Lond., 1947, 59: 267. 


Progesterone, androgens, and estrogens have been 
isolated from the adrenal cortex and recovered from 
the urine of persons suffering from abnormal func- 
tion of the adrenal cortex. Androgen secretion is 
particularly increased in hyperplasia or neoplasia of 
the adrenal cortex, giving rise to the clinical picture 
of virilism. The author confines himself in the pres- 
ent report to a study of adrenal cortical tumors and 
to patients with disordered cortical function occur- 
ring antenatally which affects sex development at the 
outset. He expects to report at a later date on the 
group which manifests some or all of the signs and 
symptoms of virilism after maturity (the adreno- 
genital syndrome). The group now described com- 
prises male and female pseudohermaphrodites, the 
former with the gonads of the male, the latter with 
those of the female. 

Since the clinical picture of virilism varies marked- 
ly in relation to the extent or type of the cortical 
lesion, the author stresses the importance of hormon- 
al studies of patients with symptoms of virilism. He 
reports in detail the method of Patterson and his 
associates (1942) for the estimation of 17-ketoster- 
oids. With the use of this method in the cases of 6 
patients with adrenal cortical tumor, he found a high 
androgen (17-ketosteroids) output in all but 1 pa- 
tient, and an increased production of progesterone 
(pregnandiol) in some. In spite of the production 
and excretion of large amounts of ketosteroids and 
prenandiol, one patient in the series menstruated 
four times during the last 8 months of life. While 
numerous reports of vaginal bleeding in children with 
adrenal tumors are recorded, and in very hirsute 
women in whom marked adrenal hyperplasia was 
present, menstruation in adult women with adrenal 
tumors is exceedingly rare. The excretion of a 
pregnane derivative other than pregnandiol was not- 
ed in one of the patients in the present series, as well 
as hypertension; however, the latter is said to be the 
rule in patients with adrenal cortical tumors or 
hyperplasia. As a result of the excess eosinophils 
observed in the histological sections of the pituitary 
in one case of adrenal cortical tumor, the author sug- 
gests that adrenal hyperfunction can cause an excess 
of either the basophil or eosinophil cells of the 
pituitary gland. 

Adrenal tumors or hyperplasia occur not infre- 
quently in more than one member of a family. The 
occurrence of these tumors in the male is rare. 

The author presents 8 cases of pseudohermaphro- 
ditism in which doubt existed at birth as to the cor- 
rect sex of the infant. It is suggested that on the 
basis of the 17-ketosteroids, in 6 of the 8 cases a 


differential diagnosis between male and female 
pseudohermaphroditism might be made. In the 
latter, hyperfunction of the adrenal cortex persists 
and is responsible for the condition, manifesting it- 
self in the excretion of excessive amounts of keto- 
steroids and sometimes pregnandiol. In the former, 
on the other hand, the ketosteroid output is either 
normal or slightly raised, the condition having arisen 
and been completed antenatally. 

The relationship between the hormonal output 
and the form of adrenal cortical abnormality as an 
aid in the differential diagnosis is discussed, as well 
as antenatal sex alterations resulting from adrenal 
cortical changes. Hyperactivity of the androgenic 
function of the adrenal cortex, both antenatally and 
postnatally, has a profound influence on the sex 
characters of both sexes, the tendency being a viriliz- 
ing one in which the female characters are suppressed 
and the male accentuated. In cases in which male 
characters are weakened, e.g., in male pseudoher- 
maphrodites, it is feasible to suppose that the andro- 
genic function was either weak or late in being es- 
tablished. Peter L. Scarpino, M.D. 


A New Operation for the Treatment of Hydrone- 
phrosis in Association with a Lower Polar (or 
Aberrant) Artery. H. Hamiiton Stewart. Brit. 
J. Surg., 1947, 35: 51. 

The author has always considered that the stand- 
ard operation for hydronephrosis due to obstruction 
caused by a lower polar artery did not satisfy the 
ideals of surgery. If the vessel is large its division 
carries with it the dangers of infarction of the kidney 
with loss of tissue and the tendency toward infection. 
Imperfect drainage is another hazard with the risk 
of persistence of infection introduced through drain- 
age tubes. Stenosis of the ureter with fistula forma- 
tion may also occur. 


Fig. 1. Diagram showing the changes in shape of the 
kidney and pelvic relationship which occur with growth. 
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lig. 2. (Stewart). Photographs of clay models illustrating 
the apposition of the anterior surfaces of the poles of the 
kidney so that adhesions may develop over a broad surface 
and retain the kidney permanently in its new shape. 


The author does not agree with the view of some 
surgeons that an aberrant artery is a minor factor in 
obstructions at the ureteropelvic junction and that a 
congenital stricture (or neuromuscular defect) at this 
point or elsewhere along the ureter plays an impor- 
tant part. 

In the infant the kidney is arched upon itself to 
such an extent that the two poles approach each 
other closely over the enclosed pelvis. If a lower po- 
lar artery is present it will lie in close relation to the 
main renal artery and in this position it is unlikely to 
produce obstruction. As the kidney develops the 
poles diverge and the lower polar artery becomes 
separated from the renal artery and is capable of 
producing obstruction (Fig. 1). 

The author has, therefore, devised an operative 
procedure in which he aims to re-establish the con- 
dition in the kidney present in infancy, and, since 
the artery is not divided and drainage tubes are 
not employed, to avoid many of the hazards of the 
older operations. The underlying principle of the 
operation is the molding of the kidney so that the 
lower polar artery shall come into close relationship 
with the renal artery. In this position the former 
is no longer capable of producing obstruction. 

The pelvis and ureter are carefully dissected free 
from the lower polar vessels. The prolapsed pelvis 
is raised over the obstructing vessels and gentle 
traction is exerted on the ureter in its long axis to 
allow the pelvis to drain. If the hydronephrosis is 
large and the tension is considerable, aspiration 
with a needle through relatively normal renal tissue 
is carried out. The capsule is reflected from the front 
of the upper and lower poles of the kidney and is 
left attached at the convex margin. The kidney is 
grasped in both hands and the upper and lower poles 
are brought together so that the kidney now ap- 
proaches a ball in shape. Plain four-o catgut sutures 
(about 5 in number) are now placed through the 
upper and lower lobes. Ribbon gut (hardened) is 
now threaded under the capsule along the new con- 
vex border of the newly shaped kidney like the rim 
around a wheel. The hoop of catgut is fixed at the 


front with sutures. The tape must lie perfectly flat. 
The plain catgut sutures are now tied lightly (Fig. 2). ° 

The two pieces of reflected capsule are brought to- 
gether and sutured. Traction is now placed on the 
long axis of the ureter, and if dissection has been 
adequate the pelvis will come to lie mainly below the 
aberrant artery which should now lie in close prox- 
imity to the renal artery. 

The pelvis is plicated at the front and back with 
interrupted 10 day six-o catgut sutures, so placed 
that they do not pass into the lumen of the pelvis. 

The kidney is replaced and the renal space is 
drained for 48 hours. Nephropexy is not performed. 

The author has carried out this procedure in 18 
cases with excellent results. 

FREDERICK A. M.D. 


Chorioepithelioma of the Kidney (Corioepitelioma 
del rifion). PEpRo NEL Carpona. Bol. clin., Colom- 
bia, 1947, 9: 

A 41 year old white woman had delivered 10 
healthy children and had had one abortion between 
the fourth and fifth normal pregnancies. The last 
pregnancy ended after 8 weeks with the expulsion of 
a hydatidiform mole. Two months later, following 
an unsuccessful curettage for continued bleeding, a 
hysterectomy was done. In none of these operations 
was a histological study made. For 4% years after- 
wards the patient remained perfectly well and with- 
out evidence of recurrence or metastasis; then hema- 
turia appeared, a tumor of the right kidney was 
diagnosed, there were two Hogben frog tests for 
chorioepithelioma, both of which turned out strongly 
positive, and nephrectomy was decided on. 

The extirpated right kidney was about twice the 
size of normal, roughly globular or oval in shape, and 
dark red in color. Despite the fact that most of the 
kidney tissue had been replaced by the new growth, 
the capsule was intact except for some nodules of 
tumor tissue protruding along the posterior border 
of the organ. Histologic study failed to disclose any 
evidence of normal kidney tissue, except for a strip 
of uninvolved upper pole, about an inch in width, 
where one normal calyx and the narrowly com- 
pressed kidney pelvis leading up to it were discov- 
ered. The rest of the mass showed extensive necrosis, 
hemorrhage, and round cell infiltration which prob- 
ably accounted for the tendency to febrile reaction 
in the patient; however, in well preserved areas the 
tumor structure was found to consist of a delicate 
connective tissue supporting structure, extensive la- 
cunae filled with blood, and the characteristic paren- 
chymatous structure, consisting of irregular shapes 
and sizes of cells resembling Langhans cells, with 
abundant, pale, reticulated cytoplasm and large, 
rounded nuclei with well defined nuclear membrane 
and granules of chromatin, and here and there a 
mitotic figure. There were also bands of deeply 
staining, ill defined (syncytial) masses of cells with 
irregularly placed, small, darkly staining nuclei. 

The author believes that this tumor is an example 
of atypical chorioepithelioma, according to the origi- 
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nal classification of Marchand, or a choriocarcinoma, 
according to Ewing. He believes that it arose as a 
metastasis from a chorioepithelioma of the uterus, or 
a dissemination of villi from the hydatidiform mole 
to the kidney which lay dormant for 4% years and 
then underwent malignant degeneration. 

It is believed that nephrectomy was the only 
treatment indicated for this favorably located kidney 
tumor, although it is admitted that irradiation ther- 
apy has given surprising results. A combination of 
surgery and irradiation for tumors of this nature 
which cannot be entirely removed surgically offers 
promise for the future. | Joun W. Brennan, M.D. 


Ureteral Diverticulum. Ormonp S. J. Urol., 
Balt., 1947, 58: 300. 


The literature on ureteral diverticulum was re- 
viewed and the author found that at least 7 types of 
ureteral anomalies have been erroneously reported in 
the past as ureteral diverticula. By using his cri- 
terion for the diagnosis of a true diverticulum (ovoid 
or round extraureteral congenital sacs which contain 
all the ureteral coats and communicate through a 
distinct stoma with the ureter), he was able to collect 
a total of 10 cases from the literature. Five additional 
cases were observed in which the diverticula were ac- 
quired following stricture, calculi, and trauma. 

In this condition there are no typical subjective or 
objective signs, and there is no uniform positional 
distribution relative to the ureter, or preference of 
side or sex. The treatment is dependent upon the 
immediate condition or location of the ureteral di- 
verticulum, the ureter, the size of the diverticulum, 
and the associated pathology. Surgical therapy may 
include ureteral reimplantation into the bladder, 
end-to-end anastomosis of the ureter, or nephro- 
ureterectomy. 

An instance of left ureteral diverticulum of con- 
genital origin in a 20 year old male is reported. Due 
to an associated hydronephrosis the patient was 
treated with nephroureterectomy with complete 
recovery. 

The article is excellently illustrated, and the 
10 instances of congenital ureteral diverticula are 
tabulated. Rosert Licu, Jr., M.D. 


BLADDER, URETHRA, AND PENIS 


Cancer of the Bladder. BENJAMIN S. BARRINGER. J. 
Am. M. Ass., 1947, 135: 616. 


Barringer implants screened radon seeds by means 
of needles through the cystoscope or the cystostomy 
wound, using radon seeds of 1.5 mc., about 0.75 cm. 
apart, going to the edge of the tumor ‘but not beyond. 
The greater the tumor induration, the deeper the 
seeds are implanted. Bladder vault tumors are pref- 
erably removed by open excision. In small post- 
operative recurrences, radium implantation should 
be employed, but numerous closely placed seeds 
should be used. Tumors at the ureteral orifices 
should be treated exactly as if they were situated at 
any other area of the bladder. 


The follow-up treatment and handling of bladders 
which have had radium implantation often deter- 
mines whether or not the tumor will be controlled. 
Other than radium therapy, operative tumor removal 
and total cystectomy are used for vesical tumors. 
Total cystectomy should be reserved for tumors 
which have many points of origin throughout the blad- 
der, such as papillomas, papillary carcinomas, and 
infiltrating carcinomas. For the large single infiltra- 
tive cancers which occupy a large part of the bladder 
and extend down to the vesical base, Barringer 
doubts whether total cystectomy can result in more 
cures than can be obtained by any other method; 
such tumors are usually incurable by any known 
means. It is difficult to diagnose accurately vesical 
tumors from small specimens taken from the surface 
of the growth. When only a part of the tumor is ob- 
tained, the pathologic diagnosis must be modified by 
the clinical observations, to give the true diagnosis. 
In tumors graded in this fashion, the percentage of 
5 year cures of papillary cancers was 52 per cent, and 
of infiltrating cancers, 23 per cent. 

Davin RosENBLOoM, M.D. 


Lymphosarcoma of the Bladder. G. E. MoLoney. 
Brit. J. Surg., 1947, 35: 91. 


The author presented a rare case of lympho- 
sarcoma of the urinary bladder in which the patient 
was subjected to transplantation of the ureters into 
the sigmoid and subsequent, total cystectomy. Three 
months later the patient died of rapidly spreading 
metastases. 

Since the bladder has a rich network of lymphatics 
with some intercalated lymph nodes it is possible 
that the disease started in one of these nodes. The 
possibility of primary origin of lymphosarcoma in the 
bladder fits into the clinical and pathologic findings 
of the case described in this article. 

The course of all types of sarcoma of the bladder 
after surgery is usually rapidly fatal. The only 
therapeutic hope lies in the early employment of 
radical surgery combined with irradiation. This is 
true in the cases of all lymphadenopathies. The 
results of excision combined or followed by irradia- 
tion of the primary lesion are far superior to those of 
conservative treatment or the single use of irradia- 
tion or surgery. Rosert TuRELL, M.D. 


Total Cystectomy. Cartes C. Hiccins. J. Am. M. 
Ass., 1947, 135: 610. 

In the consideration of radical treatment for car- 
cinoma of the bladder, 4 surgical procedures for 
diversion of the urine are available: (1) ureterosig- 
moidostomy, (2) nephrostomy, (3) pyelostomy, and 
(4) cutaneous ureterostomy. The latter is prefer- 
able if ureterosigmoidostomy is not done. Other 
factors to be considered in arriving at a decision 
whether or not to perform total cystectomy are: 
early diagnosis, the results which might be secured 
by less radical types of treatment, the site of the 
lesion, whether one or both of the ureteral orifices 
are involved by the growth, gradation of the tumor, 
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presence or absence of serious renal disease, and, 
finally, the age and general condition of the patient. 
In only 27.5 per cent of the author’s series was com- 
plete excision possible without reimplantation of 
the ureter into another part of the bladder or with- 
out injury to the bladder neck. Many tumors are 
amenable to transurethral resection without or with 
radium seed implantation. 

The mortality following total cystectomy is com- 
parable to that in extensive operations for malig- 
nant lesions of the abdominal viscera. In many 
instances the poor end-results are attributed to se- 
lection of cases. Abdominal exploration for metas- 
tases is routine. Higgins prefers primary trans- 
plantation of one ureter followed by secondary cys- 
tectomy and transplantation of the other ureter. 
In a younger person with good renal function a one- 
stage operation is performed. Abdominal excision 
suffices when the lesion is relatively far from the 
bladder neck; if the latter is involved, abdomino- 
perineal resection is used. Cystectomy and trans- 
plantation of the ureters into the rectosigmoid are 
now recommended under the following conditions: 

1. No evidence of distant metastasis on abdomin- 
al exploration. Unless too extensively involved, 
the iliac nodes may be removed by block dissection. 

2. The carcinoma is located on the floor of the 
bladder and the ureteral orifices are encroached 
upon, or the outlet of the bladder is so involved that 
if the cancer were to be locally treated by any meth- 
od, destructive action on the ureteral orifices, loss 
of vesical function, and incontinence would result. 

3. More extensive single or multiple infiltrating 
tumors are present. 

4. Multiple recurring tumors develop rapidly and 
cannot be controlled by fulguration so that they 
eventually fill the bladder. 

5. High grade malignant neoplasms are confined 
to the bladder. 

6. It is obvious that renal function is adequate 
and distant or extensive local extension is absent. 

Davip RosenBLoom, M.D. 


GENITAL ORGANS 


Residual Prostatitis after Chemotherapy of Acute 
Gonorrhea. F. C. BourcAutt Du Coupray. Brit. 
M.J., 2: 651. 


Subacute and chronic residual prostatitis are not 
uncommon sequelae of acute gonorrhea treated with 
chemotherapy and/or antibiotics. The sequelae are 
symptomless signs including urethral discharge of a 
varying character, containing few pus cells with sec- 
ondary organisms but no gonococci, and with threads 
or mucus in the urine. The prostate is abnormal in 
size, shape, and consistency and, on massage, pro- 
duces a pathological excess of pus cells without or- 
ganisms. The author believes that the prostate 
should be evaluated by rectal palpation before start- 
ing treatment in cases of acute gonorrhea. 

Infection of the prostate apparently occurs very 
early in the course of the disease and may appear 
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clinically either before or after treatment, when the 
gonococci have been destroyed. Prostatitis is more. 
common than folliculitis, which occurs characteristi- 
cally in untreated gonorrhea of at least 3 weeks dura- 
tion, or in inadequately treated gonorrhea, as with 
small infrequent doses of a sulfonamide. The ure- 
thral discharge of chronic anterior folliculitis or lit- 
tritis is loaded with mixed organisms, and urethral 
smears show myriads of secondary organisms, usual- 
ly small gram negative bacilli. Such a picture never 
occurs in the urethral discharge associated with the 
prostatitis under consideration. 

Evidence seems to indicate that the prostatitis in 
the present series is a true infection due to the inva- 
sion of the gland by the gonococci or other organisms, 
or both. However, such a conclusion fails to answer 
certain important questions: 

1. Why the initially simultaneous development of 
anterior and posterior urethritis in some cases of 
acute gonorrhea? 

2. Why do a few gonococci survive penicillin, in- 
vade the prostate, and not the anterior urethra? 

3. Why is the gonococcus so difficult to recover 
in cases of this kind? Peter L. Scarpino, M.D. 


Some Aspects of the Surgical Pathology of the 
Testis. NorMAN WynpHaAm. Austral. N.Zealand J. 
Surg., 1947, 17: 

The author outlines the embryological and ana- 
tomical steps of testicular descent. The gonad develops 
particularly from the caudal aspect of the intermedi- 
ate cell mass low in the abdomen where it remains 
with little variation until migration to the scrotum 
occurs. From the anterolateral aspect of the inter- 
mediate cell mass the Wolffian duct develops. The 
latter becomes involved in the tail fold and therefore 
lies close to the cloaca with which it fuses in its pos- 
teromedial aspect. The Wolffian duct is connected 
to the groin by a fold of peritoneum, the plica in- 
guinalis, in which subsequently develops the guber- 
naculum. The latter lies near the developing limb, 
becoming attached to various areas but not to the 
gonad. It joins the structures of the cord at the junc- 
tion of the vas deferens and epididymis. Muscular 
and vascular development actively proceeds and 
pushes the testis somewhat cephalically. Many fan- 
tastic theories have been proposed to explain testi- 
cular descent, yet little is known of the mechanics 
involved. The gubernaculum could hardly pull by 
muscular contraction since neither attachment is 
rigid. Apparently descent occurs quite rapidly dur- 
ing the seventh month without evidence of interme- 
diate stages. It is interesting that one fails to find 
evidence of tension on the structures cephalic to the 
testes immediately following descent. Also, one notes 
a disappearance of the gubernaculum which would 
suggest that by shortening, the testis would be pulled 
down, but this could only occur if the cephalic testi- 
cular attachments lengthened simultaneously. For 
this there is no good evidence. The stimulus to descent 
is derived from the pituitary gland acting via the 
testis itself. 
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There has been no entirely satisfactory explana- 
tion for the descent of the testis to the vulnerable 
scrotum. The phenomenon occurs in some, but not 
all, mammals. Testes destined to descend and which 
fail to do so do not develop normally. Imperfect de- 
velopment of the seminiferous tubules occurs with 
spermatogenesis arrested at the spermatid stage or 
earlier; otherwise, however, the misplaced testis func- 
tions normally. It has been stated that malignancy 
occurs more frequently in the testis which has not 
descended. 

While the incidence of cryptorchidism is estimated 
to be about 2 per cent, a suggested figure for the 
occurrence of malignancy in undescended testes is 
3.2 per cent. The author states that the majority of 
undescended testes will descend normally, unaided, 
but that the bilateral ones do not descend without 
assistance. While malignancy is known to develop 
in testes which have been transplanted to the scro- 
tum, the author condemns abdominal transplanta- 
tion since tumors in such testes are difficult to diag- 
nose. 

Gonadotropic hormone of the pituitary is neces- 
sary for testicular development. However, the use 
of hormonal therapy in cryptorchidism has been dis- 
appointing. The author suggests the use of the 
hormone of pregnancy urine as an adjunct to surgery, 
with the institution of therapy several weeks prior 
to orchidopexy. 


The interstitial cells (Leydig) are said to produce 
androgens. However, many conflicting observations 
have been reported and there exists no uniformity of 
opinion to explain the bizarre pictures observed in 
patients with testicular atrophy or tumors of the in- 
terstitial cells. Certain facts are fairly well estab- 
lished. The benign embryoma of the testis is not as- 
sociated with any abnormal hormone production. 
While seminomas produce no hormone of their own, 
by compression of the surrounding testis with atro- 
phy of the interstitial tissue the pituitary gland pro- 
duces sufficient follicularizing hormone to give an 
Ascheim-Zondek reaction with a decreased androgen 
production. On the other hand, adenocarcinoma and 
chorioepithelioma elaborate a lutenizing hormone. 

The author observed 25 testicular tumors with an 
equal number of seminomas and teratomas but no 
interstitial cell tumors or adult embryomas. From 
his study he concluded that the prognosis depended 
on the inherent malignancy of the tumor and not on 
the length of preoperative history. Teratomas were 
not radiosensitive. While only 1 of 14 patients with 
seminomas were dead at the time of the present 
report, 5 of 11 patients with teratomas were dead. 
Seminomas occur somewhat later in life than tera- 
tomas, are radiosensitive, do not elaborate hormones, 
and the prognosis is better. Seminomas are said to 
be growths of the seminiferous tubules. 

Peter L. Scarpino, M.D. 
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SURGERY OF THE BONES, JOINTS, MUSCLES, TENDONS 


CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Two Cases of Lipomatosis Involving Bone. S. F. 
OosTHUIZEN and JAMES BaARNeETSON. Brit. J. 
Radiol., 1947, 20: 426. 

Two cases of monstrous enlargement of the right 
foot in adults, which existed since birth, were thor- 
oughly studied by means of roentgenograms at the 
dissecting table, and by microscopic section after 
amputation of the involved extremity. 

In both cases the primary changes appeared to 
have been marked infiltration and replacement of 
bone and soft tissue by “adult type” adipose tissue. 
There was also marked enlargement and distortion 
of the bones, and most of the joints of the involved 
areas were obliterated by bony ankylosis. There 
was, in one case, cross union between the phalanges. 
Round cell infiltration and great thickening of the 
small arteries were noted in both cases. 

The etiology is unknown, but the authors regard 
the condition as a congenital disturbance of adipose 
tissue formation. Newron C. Meap, M.D. 


Cellular Mutability and Malignant Change of 
Cartilage Cells in Chondrodystrophies (Instabi- 
lité cellulaire et dégénérescence de la cellule cartila- 
gineuse des chondrodystrophies). A. CosAcEsco. 
Lyon chir., 1947, 42: 418. 


The cartilaginous foci in Ollier’s dyschondro- 
plasia may ossify or remain indefinitely unchanged. 
The author discusses the possibility of malignant 
degeneration of these congenital cartilage cells. A 
possible slow malignant degeneration of large chon- 
dromas has been well known. 

The exostoses found in Ollier’s dyschondroplasia 
tend to ossify when the individual ceases to grow. 
Cases have been reported in the literature in which 


Fig. 1. (Oosthuizen and Barnetson) The gross appear- 
ance of the foot in comparison with its fellow. 


exostoses have degenerated into malignant tumors. 
Most likely there was not a true cellular metaplasia 
of bone cells into cartilage cells but an abnormal 
development of the enclosed cartilage cells within 
the exostoses. Ollier’s dyschondroplasia has a tend- 
ency to ossify at termination of growth but there is 
no definite proof that the foci of cartilage cells in- 
variably calcify. The ultimate fate of these cartilage 
enclosures is not known and the author presents a 
case of unilateral multiple enchondromas of the type 
of Ollier’s dyschondroplasia which showed sarcoma- 
tous changes in several foci at the same time. The 
patient was a 12 year old boy who was admitted to 
the hospital with the complaint that several tumors 
had formed concomitantly in three different areas of 
the right arm. One tumor mass developed around 
the right elbow, one around the right shoulder and 
the third around the right wrist joint. There was 
local heat, pain, and limitation of motion in the adja- 
cent joints. Physical examination at time of admis- 
sion showed discrete, hard, painful, globular masses 
in the right shoulder involving the shoulder blade, 
the elbow, and the distal third of the lower arm. The 
severity of the pain rendered the right arm useless. 
There was slight elevation of temperature (from 37.4 
to 38.5°C.), severe anemia (2.9 million rbc),leucocyto- 
sis(12,200),and anormal white differential count. The 
roentgenogram of the forearm showed large well out- 
lined cartilaginous masses in the central portions of 
the bones but with destruction of the cortex and in- 
vasion of the soft tissues at the periphery. The elbow 
joint also was partially destroyed by these masses. In 
the region of the shoulder the tumor mass had de- 
stroyed the joint completely and invaded the scapula. 
The distal end of the radius did not show as much 
destruction. The chondromatous masses were well 
localized in the cancellous portion of the bone. The 
periosteum was elevated along the entire diaphysis. 
The epiphysis was not disturbed. Biopsy of the tum- 
ors of the shoulder and elbow revealed small, well 
circumscribed cells with hyperchromatic, irregular 
nuclei within the marrow cavity. In certain areas 
the cells strongly resembled the picture of a spindle 
cell sarcoma. Giant cells were noticed especially 
around blood vessels. Biopsy of the regional lymph 
nodes revealed replacement of normal glandular tis- 
sue by fusiform cells with irregular, dense, often 
monstrous, nuclei. The patient refused further 
treatment and did not return. 

The question is raised whether one should consider 
this case as a true dystrophy or whether one should 
assume that these tumors were malignant to begin 
with. The multiplicity of the lesions, their distribu- 
tion, and the age of the patient leave no doubt that 
this case originally was a dystrophy. The malignant 
change in several foci at the same time points to a 
high degree of mutability of the cartilage cells in 
cases of chondrodystrophy. Another proof of the 
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considerable mutability of cartilage cells is found in 
cases of sarcomatous changes in Paget’s osteitis de- 
formans. In these, of course, the change occurs 
slowly as a rule. Considering the mutability of car- 
tilage cells in dystrophies, one is not surprised to 
hear of a case of enchondromas of the fingers which 
underwent malignant changes, metastasized, and 
killed the patient within 2 months. 
GeorceE I. Reiss, M.D. 


The Cut Flexor Tendon. J. B. Kinmonta. Brit. J. 
Surg., 1947, 35: 20. 

In this review of 21 repairs of flexor tendons in the 
hand, the author states that he makes free use of 
the free graft, and follows the teaching of Bunnell 
in the use of stainless steel wire, which is removed 
sometime after the third postoperative week. He 
advises for this surgery a bloodless operative field, 
physiological skin incisions, and extremely gentle 
handling of the tissues. 

In the procedure to be followed primary suture 
should rarely be used, and it never should be used 
when the tendon is severed within a sheath. 

The majority of cut flexors should be dealt with 
by elective procedures after the wound has healed, 
which in uncomplicated cases is usually about 3 
weeks after injury. 

A free graft of the palmaris longus tendon, if this 
is available, is favored for all cases in which division 
has occurred within the sheath, and both flexor ten- 
dons are removed from the tunnel even though the 
sublimis tendon is not injured. The proximal end 
of the graft extends to the middle of the palm so that 
the anastomosis will not be within the sheath. The 
distal end is attached to the distal phalanx. 

A graft is not necessary when the severance has 
occurred so far distally that the tendon can be re- 
attached to the distal phalanx without undue ten- 
sion, or when the division is in the midpalm and not 
within the tunnel. 

Success is unlikely if there is pre-existing joint 
stiffness, or if the patient is aged. Unco-operative or 
unintelligent patients are not good subjects for this 
surgery as the postoperative care cannot be well 
carried out. 

The technique of the operation is well described 
but it differs in no important way from the descrip- 
tion of Bunnell. The stainless steel fixation stitch is 
removed in 3 weeks, but active and passive motion 
of the fingers is not begun until 6 weeks postopera- 
tively. 

Of the 21 repairs described only 4 failed to give a 
result good enough for normal use and so that the 
patient could return to preaccident work. The 
author believes that 3 of these failures could have 
been avoided in the light of his present experience. 

Newton C. Meap, M.D. 


Synovitis of the Wrist. THomas W. STEVENSON. Plast. 
Reconstr. Surg., 1947, 2: 443. 


The gross anatomy of the tendons and sheaths 
about the wrist is reviewed briefly, and the current 


methods of treating synovitis are briefly discussed 
by the author. 

Swelling and irritation of the synovial sheaths may 
be entirely mechanical, and may be acute (due to 
unusual forceful use) or chronic (due to long re- 
peated trauma). In the chronic condition, a moder- 
ate effusion may persist and this may be accom- 
panied by progressive thickening, congestion, and cor- 
rugation of the synovia. Sometimes villi are numer- 
ous, and the lining of the sheath is reddish purple 
in color. The tendon itself may be enlarged and 
separated into several bundles with pale edematous, 
almost cystic, protruding masses. The tendon may 
even separate under continued stress. An illustra- 
tive case of this condition is presented. Cure was ob- 
tained by synovectomy. 

Tuberculous tenosynovitis is discussed and the 
author presents 5 cases. The similarity of the chron- 
ic traumatic disease to tuberculous tenosynovitis, 
both in appearance and in the history obtained, is 
mentioned. Synovectomy was carried out success- 
fully, and in one case resection of a metacarpo- 
phalangeal joint was done with good result. 

An interesting case of a large lipoma located be- 
neath the flexor tendons in the palm is shown. Such 
a lesion may simulate synovitis with effusion. 

No controversial points are brought up in this 
article, and no new methods are presented. It is 
well illustrated with good photographs. 

Newton C. Meap, M.D. 


Posterior Displacement of Lumbar Vertebrae. 
ABRAHAM MELAMED and Davip J. ANSFIELD. Am. 
J. Roentg., 1947, 58: 307. 

Posterior displacement of a lumbar vertebra, 
sometimes referred to as “reverse spondylolisthe- 
sis,’ or “spondylolisthesis posterior,’ consists of 
backward displacement of the cephalad vertebra in 
relation to the adjacent caudad vertebra. The pur- 
poses of this study were (1) to ascertain whether or 
not the condition of posterior displacement of the 
fifth lumbar vertebra on the sacrum actually exists 
and, if it does, what anatomical factors are impor- 
tant for consideration; (2) to determine what fac- 
tors (anatomical, pathological, and/or technical) 
influence the roentgen appearance of the lumbar 
vertebrae and sacrum; and (3) to determine the 
roentgen criteria of true posterior displacement of 
lumbar vertebrae. 

A review of the available literature reveals diver- 
gent opinions as to the existence of posterior dis- 
placement of the lumbar vertebrae and explanations 
for the varied beliefs. 

Specific anatomy of the lumbosacral spine is dis- 
cussed. Attention is called to the fact that in the up- 
per lumbar region, the stress is downward and back- 
ward, while in the lower lumbar region the stress is 
downward and forward. Usually the body of the 
fifth lumbar vertebra exhibits flaring or skirting at 
the posteroinferior margin. Slight rotation of the 
spine is found to exaggerate the actual extent of this 
condition. 
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Fig. 1. (Melamed, Ansfield) Patient aged 60. a. Upright 
lateral roentgenogram in flexion shows posterior displace- 
ment of first lumbar vertebra on the second lumbar verte- 
bra. Note marked narrowing of intervertebral space, verti- 


Fig. 2. Patient aged 50. Lateral roentgenogram reveals 
posterior displacement of fourth lumbar vertebra on the 
fifth. Reactive changes are quite marked and the inter- 
vertebral foramina show typical “hourglass” appearance. 
Widening of apophyseal joints (facets of anteroposterior 
type) well demonstrated (arrows). 


cal and anteroposterior narrowing of the intervertebral 
foramina resulting in “hourglass” deformity of these struc- 
tures, and overlapping of articular processes. b. In hyper- 
extension there is increased retrodisplacement. 


True backward displacement of the lumbar ver- 
tebrae may be due to degenerative processes, dis- 
ease, trauma, or congenital anomalies. Apparent 
backward displacement may be due to technical fac- 
tors or to anatomical variations. The authors be- 
lieve that intervertebral disc degeneration is the 
most common cause of the finding. This degenera- 
tion results in instability and relaxation of the longi- 
tudinal ligaments, and secondary stretching of the 
capsules of the apophyseal joints. 

Retrodisplacement occurs more frequently in the 
upper lumbar region than in the lower lumbar region 
because the upper half of the lumbar spine inclines 
backward in relation to the center of gravity. An 
important sign in roentgenography is designated as 
the “hourglass” appearance of the intervertebral 
foramina. This is noted on the lateral projection and 
is caused by a reduction in the distance between the 
posteroinferior border of the cephalad vertebra and 
the anterior border of the superior articular process 
of the caudad vertebra. 

Displacements secondary to trauma, disease, and 
congenital anomalies are apparently much less fre- 
quent than those due to degeneration. 

Apparent backward displacement of the lumbar 
vertebrae is relatively frequent according to the au- 
thors. This factor has led many critical observers to 
refute the possibility of actual retrodisplacement. 
Technical factors which can lead to errors in inter- 
pretation are faulty positioning of the patient on the 
roentgen table by disregard of the factors of rotation 
and sagging of the lumbar spine, incorrect alignment 
of the central ray to the structures in question, and 


. 
= 
4 
PRE 
3 
V 
p 
c 


380 


Fig. =, Gls, Ansfield) a. Patient aged 19, student nurse. The transverse diameter of the pelvis 
onal 34 cm. while the transverse diameter at the waistline measured 26 cm. Lateral roentgenogram 
taken with hips elevated off table top for approximately 9 cm. in order to produce slight sagging in lower 


lumbar region. 
fifth lumbar vertebra. 


eliminated, with central ray aimed at the lumbosacral junction. 


narrowing of disc is observed. 


short target-to-film distance. Anatomical and patho- 
logical factors which can account for apparent back- 
ward displacement are discrepancies between the 
midsagittal diameters of the fifth lumbar and first 


sacral segments, flaring or skirting of the posteroin- . 


ferior border of the fifth or last lumbar vertebra, hy- 
pertrophic lipping of the posteroinferior margin of 
the cephalad vertebral body, tapering of the verte- 
bral bodies, and sacralization of the last lumbar ver- 
tebra and beveled posterosuperior sacral margin. 

Extensive studies are reported and illustrated 
showing varying roentgen appearances of anatomical 
specimens. In addition, careful evaluations have 
been made and demonstrated regarding clinical ap- 
plications of these findings. 

Criteria for the roentgen diagnosis of retrodis- 
placement of the lumbar vertebrae are elaborated in 
the article. They are as follows: 

1. Degeneration of the intervertebral disc, with or 
without actual narrowing of the interspace (this is 
essential). 

2. The posterior border, as well as the anterior 
border, of the cephalad vertebral body must be dis- 
placed’ posterior to the corresponding a of the 
caudad vertebra. 


Note apparent narrowing of the lumbosacral joint and apparent posterior displacement of 
b. Lateral roentgenogram of same patient, the hips no longer elevated and sagging 


Neither retrodisplacement nor apparent 


3. Narrowing of the intervertebral foramina—at 
least in the anteroposterior direction. 

4. Displacement of the facets and/or widening of 
the apophyseal joint space (this is believed to be 
essential). 

5. Prominence or protrusion of the spinous process 
of the displaced vertebra on the sagittal projection. 

6. Alteration of the lumbar curve. 

7. Roentgen signs of retrodisplacement not elimi- 
nated by technical means. 

KENATH H. Sponset, M.D. 


Subcutaneous Tear of the Achilles Tendon. Diag- 
nosis and Therapeutic Results (Subkutane Rup- 
tur der Achillessehne. Diagnostik und Behandlung- 
sergebnisse). ORHAN ToycaR. Helvet. chir. acta, 
1947, 14: 209. 

The clinical signs of subcutaneous tear of the 
Achilles tendon were first described by Ambroise 
Paré and Petit in 1772. It is a rare condition and 
therefore has been given very little attention in 
the medical literature. In a large European clinic 
only 17 cases were observed within a period of 20 
years during which time 237,174 patients were 
treated. 
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This condition occurs quite frequently as an oc- 
cupational disease in dancers, acrobats, and clowns. 
It is known in England under the name of “tennis 
leg” or “‘calf sprain.” It occurs most frequently 
in men between the ages of 25 and 53. The lesion is 
usually unilateral. Familial occurrence was observed 
only once, when a man sustained a tear of the 
Achilles tendon while playing handball and his sis- 
ter sustained a similar injury a year later. 

There is usually sharp pain in the region of the 
Achilles tendon, as if it were struck by a whip 
(coup de fouet). After the lapse of a few days the 
pain is either localized further distally over the os 
calcis or further proximally over the musculoten- 
dinous junction of the calf muscles. The patients 
are unable to stand on their toes or lift their foot off 
the ground. Walking is difficult and associated 
with severe pain. Walking down stairs is especially 
difficult because of the unopposed action of the an- 
terior leg muscles which tend to dorsiflex the foot. 

The physical findings are characteristic. There 
is a depression of the skin covering the torn Achilles 
tendon when viewed from the side. The heel seems 
to be larger as compared with the normal side. In 
cases of incomplete tear there is a thinning of the 
tendon. Immediately following the injury there is 
a considerable hematoma due to the excellent 
blood supply in this region. In older cases there is 
atrophy of the calf muscles. This persists if pa- 
tients are operated on at a late date. In some 
cases palpation with the fingers will reveal the gap 
in the tendon or the complete severance of the usu- 
ally finger-thick structure. By moving the foot up 
and down a tear in the Achilles tendon can be eas- 
ily palpated. Usually a diagnosis can be made by 
means of a lateral roentgenogram taken with soft 
tissue technique. There is a depression of the soft 
tissue shadow of the tendon. Normally, a triangle 
is seen on the roentgenogram, which is formed by 
the Achilles tendon, the calcaneous and the flexor 
digitorum longus, the flexor hallucis longus, and the 
peroneus brevis and longus. In case of a tear of 
the Achilles tendon this triangle is smaller and oc- 
casionally completely absent. 

The tear usually occurs from 3 to 4 cm. proximal 
to the insertion of the tendon into the calcaneus, 
the tendon being narrowest at this level. There were 2 
cases in which the tendon ruptured at two points. 

Several conditions must be taken into considera- 
tion in the diagnosis of simple tear of the Achilles 
tendon, such as fractures, sprains, and dislocations 
in the region of the ankle joint. Often the Achilles 
tendon tear is misdiagnosed as stenosing tenosyno- 
vitis, peritendinitis, achillodynia, traumatic ten- 
dinitis, or rheumatism. 

It is believed that prior to the tear some type of 
degeneration has to take place within the tendon. 
This is difficult to evaluate because by the time the 
patients are treated operatively it is not easy to 
differentiate degenerative and regenerative processes. 
It is impossible to state to what degree, age, infec- 
tious diseases, or metabolic disorders may cause a 
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rupture of the Achilles tendon. It is quite likely 
that the mechanism of the Achilles tendon tear can 
be compared with that of patellar fracture, and 
that other conditions, such as syphilis, malaria, 
gout, and gonorrhea represent only coincidental 
findings. 

Conservative, symptomatic treatment of this 
condition is not satisfactory and should be used 
only in cases of partial tear of the Achilles tendon 
at the musculotendinous junction. The patients 
suffer discomfort and are unable to walk without a 
limp for months and sometimes years after con- 
servative treatment. 

The sooner after the injury that operative treat- 
ment can be carried out, the better the results. 
With the patient in the prone position the Achilles 
tendon is exposed and approximated with the help 
of 2 to 5 strands of braided silk sutures. In older 
cases it is often difficult to pull downward the prox- 
imal portion which has retracted upward for quite 
a distance. If approximation cannot be accomplished 
by the usual methods the following procedures may 
be employed: 

1. The tendon ends are approximated as far as 
possible with silk sutures and the gap is filled in 
with connective tissue which ultimately replaces the 
missing tendon piece satisfactorily. 

2. A portion of the contralateral fascia lata is 
excised, rolled into a tube, and sutured in such a 
way as to surround the torn ends of the tendon. 
The fascial transplant eventually assumes all the 
appearances of a true Achilles tendon. 

3. A portion of the gastrocnemius fascia is folded 
distally, its distal end being left attached and its 
proximal end is sutured inside out to the calcaneus. 
The results of this procedure have not been entirely 
satisfactory, as there is a persistent weakness in 
the calf muscles. 

4. Toygar performs a bilateral tenoplastic opera- 
tion by sliding a small portion of the tendon down 
or up, respectively, to the gap and suturing it. The 
foot and lower leg is immobilized in a slight equinus 
position for 14 days. The plaster cast is then 
changed and the foot flexed to a right angle. Im- 
mobilization is continued for from 4 to 6 weeks, 
after which time physical therapy is given. The re- 
sults have been uniformly satisfactory. Sixteen 
patients were treated operatively following the 
outlined procedure and were able to run without 
difficulty from 28 to 63 days postoperatively. 

GeorcE I. Reiss, M.D. 


ORTHOPEDICS IN GENERAL 


A Universal Splint for Immobilization of the Hand 
in the Position of Function. Harvey S. ALLEN 
and MicHaEL L. Mason. Q. Bull. Northwest. Univ. 
M. School, 1947, 21: 218. 


The restoration of function is the main purpose of 
the universal splint described by the authors. This 
splint was devised during the latter phase of the 
Italian campaign. It is applicable in about 90 per 
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Fig. 1. (Mason and Allen) 


cent of all wounds of the hand. It is made so that 
the cup holds the wrist in dorsiflexion, and about the 
cup the fingers and thumb fall naturally into the 
grasping position. As the hand is laid on the splint 
and molded accurately to its surface, fractures, if 
present, are reduced in the process by gentle pull on 
the digit. The forearm is secured to the splint with 
a strip of 2 inch adhesive tape. This splint is also 
useful in compression treatment of burns of the 
hand. 

Most fractures of the metacarpals and phalanges 
may be reduced successfully by molding the hand 
over the splint and applying the compression dress- 
ing. 

Oblique fractures through the proximal pha- 
langes of the digits are treated successfully. The 
splint may be used for either the right or left hand 
and for maintaining the hand in the position of 
function in a wide variety of conditions. This splint 
is made up in 2 or 3 sizes and will meet the require- 
ments of splinting in approximately 90 per cent of 
the cases. RICHARD J. BENNETT, JR., M.D. 


The Walking Caliper. JouHn Lancet, Lond., 
1947, 2: 464. 

The art of making and fitting braces tends to be 
neglected by the younger generation of orthopedic 
surgeons. The commercial splintmaker perpetuates 
traditional types since he often lacks adequate pro- 
fessional guidance. The author made a study of the 


walking caliper brace and developed a modification 
of the original type invented by H.O. Thomas. This 
modification was utilized as an easily fitted brace 
for use in the British army. 

The fundamental principles for construction and 
use of the splint as invented by H.O. Thomas have 
been modified. Study of the literature and examina- 
tion of a walking caliper brace originally fitted by 
Thomas have led to the following conclusions: 

The authentic Thomas splints were of two types. 
The adapted bed splint was made from a bed splint 
by cutting off its end and inserting the splint into the 
heel of the boot. The ring was a simple ovoid; the 
side bars were attached at opposite ends of the trans- 
verse diameter. The splint was thus symmetrical 
and reversible. 

The Thomas caliper was described by the Amer- 
ican surgeon John Ridlon in 1893 as follows: ‘The 
ring is an irregular ovoid, flattened in front, and 
drawn out at the posterior and inner portions ... 
The ring slopes from without inward, and from 
before backwards in such a way that the point ... 
upon which rests the tuber ischii, is the lowest part 
of the ring.” 

In the caliper examined, which was over 50 years old, 
the side bars were in front of the transverse diameter, 
the ring was flat in front, and the lowest part of the 
ring was posterior. With the side bars anterior in 
relation to the ring, the bars roughly parallel the 
anatomical position of the femur. 


| 
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AUTHENTIC ISCHIAL SEAT 
THOMAS 
ANT. 
ADAPTED 
BED-SPLINT 
MED. 
THOMAS 
CALLIPER TUBER 
POST. 
a a 
PROPRIETARY I TRIANGULAR 
ANT. 
MED. 
TUBER post. 
ISCHIL 
ARMY ADJUSTABLE 


Pi 1. Ring of Thomas caliper and modifications there- 
of. 


Proprietary rings are made with indentations or 
protrusions at the ischium in order to maintain po- 
sition and weight bearing on the tuber. In practice 
this does not work out. The ring adjusts itself so 
that the lowest portion is under the tuber ischii. 
This gives rotation of the limb and/or pain. Inden- 
tations at the tuber ischii gives rise to displacement 
of the ring on contraction of the hamstring muscles. 
The author believes that the tuber ischii takes only 
a fraction of the body weight. A large part of the 
weight is efficiently taken on the ring through the 
fibrofatty fold of the buttock and the lower border of 
the gluteus maximus when in contraction. 

Rings deviating from the Thomas type are the 
block leather ischial seat and ring, and partial rings. 
The block leather ring is a molded leather corset like 
that of an amputation prosthesis. It is ideal, but is 
expensive and difficult to manufacture. The half 
ring is considered to be inferior in weight-relieving 


BLOCK LEATHER 


GALLAND 


Fig. 2. Rings which deviate from Thomas pattern. 


function, but is useful in paralytic cases. The author 
believes that the soft-front ring tends to encourage 
flexion of the hip, and permits the ring to slip off the 
weight-bearing surface posteriorly. 

With all factors considered, the author designed 


the British Army adjustable caliper. Its purpose was _ 


to fulfill a need for a low cost, easily fitted, stock 
type of brace for large numbers of patients. The ring 
is a simple ovoid, and the essential feature is that the 
circumference can be adjusted to fit the root of the 
limb. The ring should be just snug enough to take 
some effort to pull to the root of the limb, but should 
not be tight enough to constrict. Another factor the 
author finds advantageous is the placing of the side 
bars slightly behind the center of the ovoid ring for 
more direct lines of stress. An angle of about 30 
degrees with the horizontal plane gives a good angle 
of inclination from the outer high side to the inner 
bar. The ring is best placed horizontally in the antero- 
posterior plane. The insertion of the caliper into 
the boot may vary anteriorly or posteriorly to the 
ankle joint axis. A stiff ankle brace is of the utmost 
importance in splinting delayed union of bones of the 
leg. Comfort may be obtained by raising the heel of 
the shoe on the normal side. Patients complaining of 
intolerable pain in the groin in the region of the 
adductor tendons will usually be found walking with 
the trunk sloping forward and with the hip in slight 
flexion. KeEnaTH H. SponsEt, M.D. 
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SURGERY OF THE BLOOD AND LYMPH SYSTEMS 


BLOOD VESSELS 

The Necessity of Immediate Intervention in Phle- 
bitis of the Inferior Vena Cava; a Case of Seg- 
mental Resection of the Vena Cava (Nécessité 
de l’intervention immédiate dans les phlébites de la 
veine cave inférieure. Un cas de résection segmen- 
taire de la veine cave). R. Lericue. Lyon chir., 
1947, 42: 385. 

In massive iliofemoral thrombophlebitis the throm- 
bosis may extend into the vena cava despite sym- 
pathetic block and the use of heparin. Both lower 
extremities become swollen and the edema extends 
to the abdominal wall and lumbar region. Actually, 
the opposite iliac vein does not become thrombosed 
at first, despite the severe venous stasis. The author 
found unclotted liquid blood in the femoral vein 20 
days after it had become obstructed by a thrombosis 
of the vena cava originating from the opposite side. 

On the basis of 4 operative cases, the author be- 
lieves that vena cava thrombosis is probably always 
secondary to a thrombophlebitis of the iliofemoral 
system and is not primary in the vena cava itself. 

Along with the inflammatory reaction in the veins, 
there is a similar reaction in the vasa vasorum of the 
arteries which accompany the veins, as well as a se- 
vere lymphangitis and lymphadenitis. In the chronic 
stage there is a marked perivascular fibrosis. Much 
of the edema in phlebitis may be attributed to lymph 
stasis. 

The development of a collateral circulation begins 
promptly in these cases. The retroperitoneal veins 
are even more important as collateral channels than 
the veins visible on the abdomen. One case is cited 
in which one ovarian vein was as large as a loop of 
intestine. Despite the rich collateral circulation the 
patient with thrombosis of the vena cava becomes an 
invalid because of the pain, heaviness, and swelling 
which occurred in the upright position. 

The author reports a case of secondary thrombosis 
of the vena cava which arose from a postpartum left 
femoral thrombophlebitis. He operated on the twen- 
tieth day after the onset hoping to perform a throm- 
bectomy of the vena cava. Because the thrombus 
was densely adherent, removal was not feasible; 
hence a segment of vena cava was resected between 
ligatures. Relief of symptoms occurred promptly 
after operation. Four months later the patient was 
almost completely free of the usual sequelae of vena 
cava thrombosis. Tueopore B. Masset, M.D. 


Primary Septic Thrombophlebitis of the Inferior 
Vena Cava (Tromboflebite séptica primitiva da cava 
inferior). A. Marques Torres and NErR A. Mir- 
ANDA. Rev. brasil. med., 1947, 4: 680. 


When the authors first saw their patient, a man of 
28 years, they thought that he had a syndrome of 
lumbosacral radiculitis involving Ls, S1, and S2, 
with typical sciatica, which had started about a 


month previously. The findings consisted of severe, 
piercing, paroxysmal, superficial, and deep pains, 
which occurred spontaneously or were caused by 
movements of the spine or the extremities; pains 
which originated deeply in the abdomen and radi- 
ated around the trunk or along the extremities, 
nearly always bilaterally; paresthesias which per- 
sisted during the recessions of pain; hyperesthesia 
of the lower third of the external aspect of the left 
leg; anesthesia and thermoanalgesia of the left foot; 
paresis of the left lower extremity with slight amyo- 
trophia of the thigh; tendon reflexes, first increased 
and then nearly abolished; trophic disturbances 
(edema, cyanosis) ; absence of sphincter disturbances; 
and spinal fluid with albumin at the threshold of 
normal (0.30 per cent) but without changes. 

Because of the character of the persistent pains, 
the second possibility considered was pelvic throm- 
bophlebitis. Pott’s disease, vertebral cancer, sacral- 
ization of the fifth lumbar vertebra, spondylosis and 
spondylitis, pachymeningitis, meningeal tumor, in- 
flammation of the psoas muscle, and abscess of the 
iliac fossa were definitely excluded. 

However, 12 days after admission, collateral cir- 
culation of the inferior vena cava type began to 
develop gradually without ascites and with slight 
edema of the abdominal wall; edema was already 
marked in the extremities. A diagnosis of primary 
septic thrombophlebitis of the inferior vena cava was 
made. It was thought that it might have been due 
to infection of the genital organs as the patient had 
had gonorrheal with marked urethral stricture. The 
disease had probably developed as follows: genital 
infection of the urethra and prostate, pelvic cellulitis, 
involvement of the roots of Ls, S1, and S2 by the 
inflammatory process, and septic perithrombophle- 
bitis of the inferior vena cava which, with progressive 
increase of the thrombus, culminated in the syndrome 
of portal hypertension. The patient died 9 days later 
and autopsy confirmed the diagnosis. 

The authors call attention to the importance of 
gradual and unaccountable acceleration of the pulse 
for the diagnosis of inflammatory involvement of the 
venous system, and to the fact that usually the 
disease begins with a small pulmonary embolism, as 
occurred in the present case 3 days before the onset 
of the severe symptoms. Penicillin, sulfathiazole, 
sodium salicylate, iodide, and various analgesics were 
used in this case without results. 

RicHARD KEMEL, M.D. 


Experiences with Pulsating Hematoma. W. C. 
Beck. Am. J. Surg., 1947, 73: 580. 


The author suggests that there has been a slight 
increase in the incidence of pulsating hematoma in 
World War II over that in World War I. This in- 
crease applies both to the actual incidence and the 
relative incidence as compared with arteriovenous fis- 
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tula. In the last war, there was apparently about 1 
pulsating hematoma to every 500 battle casualties. 
In all of the cases seen by the author, there was par- 
tial transection of an artery which prevented the na- 
tural hemostatic sequelae of arterial transection 
from exerting their action, i.e., retraction of the ves- 
sel with rolling up of the arterial intima. 

In most instances there was, however, an attempt 
of the natural forces to stem the flow of blood, usual- 
ly by the interposition of a muscle plug. Then, when 
the extremity again was used and the blood pressure 
had regained its pretrauma level, a secondary hem- 
orrhage, either into the tissues or through the origi- 
nal wound tract, ensued. Thus most of the symp- 
tomatology was delayed for from 1 to 3 weeks, or 
longer, following the original wound. Then, second- 
ary hemorrhage played an outstanding role. The dif- 
ferential diagnosis was generally not difficult if the 
lesion was kept in mind. The most important differ- 
entiation was from abscess, because of the danger of 
an indiscriminate incision. This could easily be 
made with the stethescope. 

The more difficult differential diagnosis lay be- 
tween pulsating hematoma and an arteriovenous fis- 
tula with a false aneurismal sac. The latter could be 
told by the to-and-fro murmur and by the positive 
Branham phenomenon. 

There is little choice in the treatment. Of 24 cases 
observed as a result of battle wounds, only 1 was ob- 
served to end in a spontaneous cure. In all of the 
others, an operative intervention became imperative, 
usually as an emergency procedure. A tourniquet 
was used whenever possible, and if this could not be 
done because of the position of the lesion, a provi- 
sional ligation of the vessel was done proximally. 
The approach to the vessel was found to be best 
through the classical approaches rather than through 
the presenting parts of the mass. A double ligation 
was necessary in each case, and in none could any 
form of reparative surgery be performed upon the 
vessel. 

Postoperative care was found to be most impor- 
tant in the care of the ischemic limb. Cooling of the 
extremity, as well as sympathetic denervation, were 
found to be helpful. Of greatest importance, how- 
ever, was the replacement of lost blood through re- 
peated and massive blood transfusion, so that the 
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oxygen capacity of the blood was maintained at its 
maximum. C. Beck, M.D. 


LYMPH GLANDS AND LYMPHATIC VESSELS 


Lymph Leakage (Lymphorrhea). F. C. FisHpacx. 
Surgery, 1947, 22: 834. 

The author reports 3 cases of lymph drainage from 
the site of operation following saphenous ligation. 

It is amazing that lymph leakage should be so 
unusual a complication in view of the frequency of 
saphenous vein ligations, the propinquity of the sub- 
inguinal lymphatics and nodes to the saphenofemoral 
junction, and the slow clotting of peripheral lymph. 

The subinguinal nodes and superficial lymphatics 
coursing along the saphenous vein are those most 
likely to be torn in the dissection of the sapheno- 
femoral junction. They are small, friable, and lack 
the protective coloring of veins. Injury during oper- 
ation is therefore usually unrecognized. Lymph clots 
more slowly than blood, is lower in protein content, 
and its viscosity is less than that of blood. 

Howell has shown that delayed clotting is due to 
thromboplastic material. In the blood, this sub- 
stance is contributed chiefly by the platelets and, to 
a minor degree, by the leucocytes. In lymph, plate- 
lets are lacking and white cells are poor sources of 
thromboplastin. Howell also stated that lymph con- 
tained a relative excess of antithrombin. The delay 
in the clotting of lymph may be due to the low vis- 
cosity, lower protein content, lower fibrinogen con- 
tent, lack of thromboplastin, excess of antithrombin, 
or more likely a combination of these factors. 

In cases associated with phlebitis there is a greatly 
augmented flow of lymph which would tend to make 
this condition more persistent. 

There are several effective means of treatment. 
The application of an elastic pressure bandage from 
the foot to above the incision with the elevation of 
the leg will invariably stop leakage within a short 
time, due to the forcible collapse of the lymphatics. 
If the wound is laid open or disrupts, firm packing is 
advised. The local application of a thromboplastic 
substance is recommended as well. Drinker has sug- 
gested crushing the subcutaneous tissues with a hemo- 
stat to release an excess tissue extract rich in throm- 
boplastic material. Epmunp R. Donocaue, M.D. 
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SURGICAL TECHNIQUE 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


The Value of Postoperative Dicoumarin Prophy- 
laxis at Early Rising. Stic Borcstr6m. Acta chir. 
scand., 1947, 96: 47. 


Recent statistics indicate that both early postop- 
erative ambulation and postoperative dicoumarin 
therapy decrease the incidence of postoperative 
thromboembolic complications by about one-third. 
The question then arises as to whether a combina- 
tion of the two forms of therapy will effect a further 
reduction in thromboembolic complications. 

In an effort to answer this question, all surgical 
patients over 25 years of age, who were admitted to 
the Surgical Clinic in Lund during the year 1946, 
were divided alternately into two series. Patients 
in both series were allowed early postoperative am- 
bulation and, in addition, the patients in one series 
were treated prophylactically with dicoumarin, 
while those in the other series were used as controls. 
In approximately 17 per cent of the patients sched- 
uled to have dicoumarin therapy, the surgeon be- 
lieved it to be contraindicated and it was withheld. 
The author exhaustively demonstrates that the two 
series were comparable as to the average age of the 
patients, the duration of the time of stay in bed aft- 
er operation, the body weight, and the various 
types of operative measures carried out. 

Dicoumarin therapy was started the day after op- 
eration when a dose of 0.25 to 0.125 gm. was given. 
Further dosages were governed by the fall in pro- 
thrombin time which was kept between 60 to 4o per 
cent of normal. If bleeding occurred, or the pro- 
thrombin time fell below 40 per cent, vitamin K was 
given in amounts ranging from 0.5 mgm. to 20 mgm. 
In the dicoumarin treated cases all postoperative 
bleeding was considered as due to the therapy; no 
fatal bleeding or any bleeding difficult to control 
resulted, and a percentage increase of bleeding 
in the dicoumarin treated patients of only 1.1 per 
cent resulted. The author thus concludes that 
properly controlled dicoumarin therapy is a safe 
procedure. 

Upon analyzing the results, the author found that 
among men, no statistically significant decrease in 
thromboembolic complications was observed be- 
tween the dicoumarin treated individuals and those 
in the control series. However, in women there was 
a statistically significant decrease (of 4.4 per cent) 
in the incidence of these complications among the 
dicoumarin treated patients. Also, no fatal pulmo- 
nary embolism occurred among the prophylactically 
treated patients, while 7 such deaths occurred among 
those not receiving this therapy. 

The author thus concludes that combining dicou- 
marin prophylaxis with early ambulation does not 
decrease the incidence of thromboembolic compli- 


cations in men, but the incidence of such complica- 
tions in women is definitely decreased. 
F. J. LEsEMANN, Jr., M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Essential Therapeutic Adjuvants in the Surgical 
Arrest of Wolff-Israel Actinomycosis. Mims 
Gace, Cuamp Lyons, and Paut T. DECAmp. Ann. 
Surg., 1947, 126: 568. 


At the present time the management of serious 
actinomycotic infections has emphasized (1) anti- 
bacterial therapy, (2) high dietary intake of protein 
with adequate calories, and (3) drainage of pus and 
surgical excision of tissue devitalized by infection. 
The authors add a fourth feature—transfusion of 
whole blood in quantities sufficient to restore the 
total circulating red blood cell mass to or slightly 
below the standard for the patient’s standard or 
usual weight in health. 

Most of the patients require radical surgical 
eradication of their disease. A poor tolerance for 
blood loss and surgical trauma has been encountered 
in these chronically ill patients. 

Five patients with Wolff-Israel actinomycosis 
presented themselves while the authors were making 
studies on hemoglobin deficiency in “‘chronic shock” 
and on the problems of reduced blood volume in the 
chronically ill patient. Observations of the quantity 
of blood necessary to overcome the anemia in pa- 
tients with actinomycosis revealed an unexpectedly 
great deficit in the total circulating mass of red 
blood cells. The improved tolerance for surgical 
blood loss and the acceleration of wound healing 
noted after blood volume restoration were especially 
striking. Weight gain and convalescence were rapid 
in the patients with adequate dietary intake. 

Secondary anemia and deficiency of body weight 
were characteristic features of this chronic illness. 
Laboratory estimations of the hemoglobin deficit 
were not too reliable when the hemoglobin concentra- 
tion or hematocrit percentage was ascertained. The 
quantity of blood necessary to restore the hematocrit 
to the range of normal was in excess of that pre- 
dictable on the basis of the initial hematocrit value. 

The true deficiency of circulating red blood cells 
was more accurately revealed by blood volume de- 
terminations than any other available method. 
These measurements were performed by the plasma- 
dye-hematocrit method and standard values were 
calculated on the basis of the patient’s usual weight 
in health. The results confirmed the existence of 
“chronic shock,” the reduced blood volume being 
— with weight loss (as described by Lyons 
et al.). 

The program of management of these cases was 
essentially (1) hospitalization, (2) administration of 
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from 25,000 to 50,000 units of penicillin every 3 
hours, (3) correction of anemia with blood transfu- 
sion to the point where the patient could tolerate 
surgical blood loss, (4) gain in weight, (5) surgery, 
(6) postoperative transfusions to prevent recurrence 
of “chronic shock” and loss of weight, and (7) ad- 
ministration of sulfa drugs for a prolonged period 
throughout the convalescence. Sulfonamides were 
not used preoperatively because of the depression of 
hematopoiesis, appetite, and synthesis of essential 
metabolites produced by the sulfa drug. Kidney 
complications were also deterrents in the use of these 
drugs while the patient was critically ill. 

The authors’ detection and correction of “chronic 
shock” in the treatment of actinomycosis have re- 
sulted in excellent results in the cases reported. 

EpmunpD R. DonocuuE, M.D. 


Chemotherapy in Surgery. W. A. ALTEMEIER. J. 
Missouri M. Ass., 1947, 44: 803. 


Clinical experience has proved that for systemic 
administration, sulfadiazine is the least toxic of the 
sulfa drugs and the sulfonamide of choice in surgical 
infections. Experience has shown that the systemic 
or local use of sulfonamides will not prevent the de- 
velopment of local infection in a contaminated 
wound, but it will keep an infection localized and 
thus prevent invasive infection. In penetrating 
wounds of the abdomen the prophylactic value of 
the sulfonamides has been amply demonstrated. The 
sulfonamides are of undoubted value in acute infec- 
tions due to hemolytic streptococcus, the pneumo- 
coccus, and the gonococcus, but are of little or no 
value in infections due to the hemolytic staphylococ- 
cus. In certain mixed infections caused by both gram 
negative and positive organisms, sulfadiazine has 
been of great value. 

In contaminated wounds both the local and sys- 
temic use of penicillin, as with the sulfonamides, will 
not prevent the development of local infection, but 
there is ample evidence that parenterally adminis- 
tered penicillin may attenuate, inhibit, or localize 
any infection that does develop within the wound. 
Penicillin is effective against the hemolytic staphy- 
lococci and is the chemotherapeutic agent of choice 
in such infections; it is often most effective against 
sulfonamide resistant strains of streptococcus and 
gonococcus. Recently extremely large doses of peni- 
cillin have been utilized with encouraging results. 
Penicillin has greatly lowered the mortality of staphy- 
lococcal septicemia and its use in carbuncles may 
even abort the infection. It is an excellent agent in 
the management of acute osteomyelitis, and its use 
in a series of 64 cases reduced the mortality rate to 
I.5 per cent, surgical intervention usually being un- 
necessary and abscess formation infrequent. Peni- 
cillin is very effective against aerobic hemolytic 
streptococcal infection, and in the treatment of an- 
aerobic streptococcal infections penicillin is far su- 
perior to the sulfonamides. Penicillin is of but little 
value in tetanus and evidence indicates that the 
successful management of tetanus depends not on 
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chemotherapy but on early diagnosis, adequate ser- 
otherapy, and control of convulsions. Human bite 
infections respond well to penicillin therapy as does 
the form of ratbite fever caused by the Streptobacil- 
lus moniliformis. Penicillin is by far the chemothera- 
peutic agent of choice in the treatment of gas gan- 
grene. Doses of 1,000,000 units every 3 hours are 
a valuable adjunct to proper surgery. Penicillin has 
been much more effective than the sulfonamides in 
the treatment of actinomycosis and probably the 
best results are obtained in this type of infection by 
combining these two chemotherapeutic agents. 

In some respects the clinical effectiveness of strep- 
tomycin has been rather disappointing. Many sus- 
ceptible pathogens rapidly develop high degrees of 
resistance, and thus successful streptomycin therapy 
depends upon the use of sufficiently large doses from 
the beginning with early surgical drainage of abscess- 
es before the development of resistance. Strepto- 
mycin is indicated in tularemia and bacteremias due 
to gram negative bacilli. Meningitis caused by Haem- 
ophilus influenzae and Escherichia coli responds to 
combined intramuscular and intrathecal use of strep- 
tomycin. This drug is of great immediate, but often 
only temporary, value in urinary infections. Liver 
abscess, cholangitis, and secondary peritonitis often 
respond well. 

The new agent, bacitracin, gives considerable 
promise but its evaluation awaits further experimen- 
tation. F. J. LEsEMANN, Jr., M.D. 


ANESTHESIA 


Anesthesia for the Aged. Jonn B. Ditton. J. Am. M. 
Ass., 1947, 135: 977- 

At the Los Angeles County Hospital, Los Angeles, 
California, there has been a 60.1 per cent increase in 
the number of surgical treatments given patients 
70 years of age and older in the past 10 years. The 
report deals with the administration of anesthetics 
to 909 patients over 70 years of age, during a period 
of 9 months. This geriatric group is analyzed sta- 
tistically as to type of surgical treatment, the vital 
statistics including mortality studies. 

The author discusses the anesthetic management 
of the aged patient through five general categories: 
(1) he stresses the importance of preoperative con- 
sideration of the patient to determine the anesthet- 
ic method best suited to him; (2) he emphasizes the 
importance of premedication, keeping the drug dose 
minimal, and avoiding depression; (3) his disserta- 
tion on the anesthetic agents and methods employed 
emphasizes also those methods and agents which 
should disturb the patient’s physiology as little as 
possible; (4) operative care of the patient, particu- 
larly the use of blood and oxygen in the operating 
room, is essential if the patient is to have a maximum 
chance of recovery; (5) the immediate postoperative 
period is a critical one and proper care of these aged 
people and early mobilization is essential. 

If these five factors are carefully considered and 
anesthesia is chosen on the basis of the patient’s 
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physiology, premedication is kept minimal, and sup- 
portive therapy is used routinely, then postoperative 
morbidity and mortality are more related to the 
effects of age and a preoperative pathologic state 
than to anesthesia and surgical treatment. 

Mary Karp, M.D. 


Anesthetics and Cell Metabolism. R. W. Grrarp. 
Anesthesiology, 1947, 8: 453- 


The analysis of the mechanism of anesthetic action " 


began with the work of Overton, Meyer, and Traube, 
each of whom attempted to correlate the anesthetic 
effectiveness of a wide range of substances with one 
or another of their physical properties. A second 
line of explanation of narcotic action, initiated by 
Verworn, focused attention on chemical and meta- 
bolic relations. The chemical and physicochemical 
views are not mutually exclusive, and the early work 
of Warburg soon brought them, in fact, into a more 
comprehensive picture of narcotic action. 

Recent work is directed overwhelmingly to a more 
precise analysis of the physicochemical mechanism 
of narcotic action and to the identification of the 
particular chemical links on which their ‘action is 
manifested. Despite a number of specific negative 
findings, there is a reasonably constant body of evi- 
dence indicating that narcotics do interfere with 
some link or other in the metabolic stream of neu- 
rones. The mechanism of inactivation is unknown, al- 
though investigators suggest both physical and chem- 
ical possibilities along the lines of the earlier theories. 

The cytochrome system apparently is necessary, 
and, by careful exclusion, narcotic action seems to 
be limited to cytochrome 6 or to an intervening 
flavoprotein. It remains possible, even in the recent 
enzyme experiments, that narcotics inhibit the com- 
plete systems, but not their fragments, by some 
relatively nonspecific physicochemical action rather 
than by blocking a particular postulated flavopro- 
tein link. What the nature of such nonspecific action 
may be remains unknown, but many suggestions 
have been offered. 

The author predicts that the use of electricity, 
when more fully exploited, will throw considerable 
light on the phenomena of depression and narcosis, 
just as it has on the opposed phenomena of stimula- 
tion and excitation. Indeed, the whole question of 
narcosis deserves careful consideration in relation to 
excitation for, by whatever intermediate steps, nar- 
cotics do interfere with mobilization of energy and 
the active membrane changes which are crucial to 
activity and activation. Mary Frances Pog, M.D. 


Anaphylaxis and Anesthesia. 
Anesthesiology, 1947, 8: 625. 


A careful review of the literature on the protection 
afforded by ether anesthesia against anaphylactic 
shock shows evidence that is inconclusive and con- 
tradictory. The current study was undertaken in an 
attempt to determine whether ether does protect 
against anaphylaxis and, also, if such protection does 
exist, whether it is a property of anesthetic agents in 
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general. The method used was to induce anesthesia 
in expetimental animals (mice and guinea pigs) with- 
out premedication. From the results of the study it 
was apparent that no generalizations could be made 
regarding the protection afforded against anaphy- 
laxis by anesthesia. 

Studies of two species reacting dissimilarly to the 
anaphylactogen indicate that the species peculiari- 
ties of anaphylactic shock so vary that any one 
anaphylaxis-inhibitory agent would fail to prevent 
the development of anaphylactic syndrome in all 
animals. In species developing bronchospasm as the 
primary manifestation of anaphylaxis, cvclopropane 
anesthesia provides sufficient additive effect to ac- 
celerate the development of fatal spasm. It was con- 
cluded that ether anesthesia does not prevent ana- 
phylactic shock in unpremedicated mice, but actu- 
ally enhances the manifestations of anaphylaxis and 
decreases the survival time following injection of the 
shocking dose of serum. 

Cyclopropane anesthesia does not prevent ana- 
phylactic shock in unpremedicated mice. However, 
ether anesthesia in unpremedicated guinea pigs af- 
fords some protection against anaphylactic shock. 
Cyclopropane anesthesia does not prevent anaphy- 
laxis in unpremedicated guinea pigs. 

Mary Karp, M.D. 


Pentothal Sodium Anesthesia in Poor tive 
Risks. C. P. Matné and M. H. Ramirez JAIME. 
J. Urol., Balt., 1947, 58: 163. 


This is a report of the use of intravenous pentothal 
sodium anesthesia in 155 patients on whom 06 
major interventions on the genitourinary organs and 
59 operations of short duration were carried out. 
There were no deaths or accidents. This is considered 
the method of choice for the poor cardiac risk as 
well as for the patient presenting arteriosclerosis 
and hypertension. It is followed by fewer complica- 
tions and the renal secretion is unaffected during its 
administration. Anuria does not ensue. 

It is safe in the hands of the skilled anesthetist 
and when used on carefully selected patients. Record- 
ed fatalities were due to improper selection of pa- 
tients, faulty technique, too high dosage, and failure 
to supplement. Mary Frances Por, M.D. 


Further Studies on the Production of Cyclopro- 
pane-Epinephrine Tachycardia. J. W. Stutz- 
MAN, QuILL Murpay, C. R. ALLEN, and W. J. MEEK. 
Anesthesiology, 1947, 8: 579. 


This study was undertaken to determine the site 
of action of cyclopropane in sensitizing the heart to 
injected epinephrine. Since nembutal does not in- 
terfere with cyclopropane-epinephrine tachycardia, 
this agent was used as the preliminary anesthetic for 
the procedures designed to eliminate cyclopropane 
from the cerebral or body circulation. 

The results of these experiments indicate that for 
the production of cyclopropane-epinephrine tachy- 
cardia, cyclopropane and epinephrine do not have to 
reach the cerebral circulation, but certain brain cen- 
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ters must be intact and functioning. Furthermore, 
the addition of cyclopropane to the cerebral circula- 
tion does not alter the duration of the cardiac ir- 
regularity. In view of these results and the fact that 
the cardiac sympathetics must be intact, it appears 
that the heart is reflexly sensitized by cyclopropane. 
In an attempt to locate the afferent pathway of 
such a reflex the spinal cord was cut below the main 
cardiac sympathetic outflow. These experiments 
suggest that afferent impulses entering the cord 
below T 6 are involved in reflex cardiac sensitization. 
The effect of excluding cyclopropane from the 
region innervated by these nerves was tested. The 
results indicate that cyclopropane stimulates re- 
ceptors located in the mesentery or abdominal 
viscera, distributed for the most part throughout 
the peripheral 3 cm. of mesentery. Impulses travel 
by visceral afferent fibers through the celiac and 
superior mesenteric plexuses, splanchnics, and spinal 
cord to a brain center above the pons. Efferent im- 
pulses then pass to the heart by way of the cardiac 
sympathetics and increase the irritability of the 
heart. Mary Frances Por, M.D. 


Variations in the Signs of Acute Oxygen Want dur- 
ing Anesthesia. C. R. ALLEN, R.S. Ecnots, E. A. 
Hoerticg, K. C. O’NEAL, and H. C. Stocum. Anes- 
thesiology, 1947, 8: 601. 


In the anesthetized or heavily medicated subject, 
hypoxia or asphyxia may result in irreversible tissue 
damage or even death, without the intervention of 
the usual warning signs of distress. The general 
signs and symptoms of hypoxia such as mental and 
sensory dullness, headache, and excitement are ab- 
sent, and the signs that remain for the clinical anes- 
thetist to consider are cyanosis, marked dilatation 
of the pupils, and variations in pulse rate, blood 
pressure, and respiration. 

In the present report, the respiratory and circula- 
tory effects of hypoxia and asphyxia are studied in 
dogs which were under the influence of various anes- 
thetic drugs. Seventy-five dogs were used. The 
etfects of acute oxygen want were produced by having 
the dog breathe pure nitrogen or by allowing the 
animal to rebreathe air from a one liter bag connected 
to an endotracheal tube through a carbon dioxide 
absorber. Asphyxia was produced by clamping the 
trachea, or by rebreathing a one liter air sample 
without a carbon dioxide cannister in the lime. 
Blood, oxygen, and carbon dioxide combining power 
determinations were made preliminary to the ex- 
periments. Arterial blood pressure and venous pres- 
sure, electrocardiograms, and_ stethocardiograms 
were recorded simultaneously. 

Twelve dogs were used for unanesthetized con- 
trols. In the unanesthetized animal mild hypoxia 
resulted in an increase in respiratory volume ex- 
change without change in blood pressure. More 
severe decrease of hypoxia caused a rise in blood 
pressure in addition to respiratory increase. 

During the progressive increase in the degree of 
oxygen want, three stages are defined. The pre- 
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crisis stage (when the inspired air contains 12 vol- 
umes per cent oxygen) which shows an increase in 
both rate and depth of respiration due to stimulation 
of the aortic and carotid bodies. In this stage the 
systolic pressure tends to increase and the diastolic 
remains unaltered, or slightly decreased. The in- 
creased heart rate and reduced peripheral resistance 
tends to increase the minute flow of blood through 
the body. The second stage occurs when the blood 
oxygen concentration is reduced to about 9 volumes 
per cent and circulatory crisis occurs. The heart 
begins to dilate and the systolic pressure begins to 
fall and bradycardia occurs. There is an increase in 
diastolic volume and the output of the heart increases. 
This is caused either by central hypoxia or by chemo- 
receptor reflexes and is mediated by the cardio- 
inhibitory nerves. There is a gradual fall of arterial 
pressure and a rise in venous pressure. In the latter 
part of this period the pulse rate gradually increases 
as the cardioinhibitory center loses its effect upon 
the heart because of central depression. 

The third stage is a terminal one and occurs after 
the blood oxygen concentration has been reduced to 
4 volumes per cent or less. There is a rapid fall of 
blood pressure and the terminal slowing of the pulse. 
The heart will stop immediately or go into ventric- 
ular fibrillation. 

The slow bounding pulse of oxygen want did not 
occur in the experiments in which pentothal sodium, 
deep ether, or nitrous oxide with premedication of 
morphine and atropine were used. When nitrous 
oxide and oxygen without premedication were used 
the vagal slowing occurred early in the period of 
asphyxia. With light ether and with surgical anes- 
thesia in planes 2 and 3 of cyclopropane or chloro- 
form marked periods of bradycardia occurred. 

Arterial pressure rose in response to the central 
action of carbon dioxide in all the asphyxial experi- 
ments except those in which profound anesthesia 
was used. The blood pressure response to hypoxia 
was markedly reduced by sodium pentothal and by 
light ether anesthesia, and did not occur with deep 
anesthesia. An increase in respiratory rate and in 
tidal volume occurred in response to asphyxia. 

The danger of excessive premedication in an effort to 
employ smaller concentrations of anesthetic agents 
is stressed. The report primarily intends to be a 
reminder that the warning signs of asphyxia and 
hypoxia vary with the depth of anesthesia and with 
each drug employed. Attention is called to the fact 
that death from acute oxygen want may occur in the 
operating room without the patient evidencing such 
significant developments as a slow bounding pulse, 
a gradual arterial pressure fall, or a period of “as- 
phyxial’”’ gasping. Mary Karp, M.D. 


Hydrogen Ion Concentration of the Spinal Fluid 
and its Relation to Spinal Anesthetic Failures. 
N. COHEN and RAtpo T. Knicut. Anesthesi- 
ology, 1947, 8: 594. 


The authors report failure of the spinal anesthetic 
agent in 2 patients in whom extreme alkalinity of 
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the spinal fluid was present. The occasional failure 
to obtain analgesia even after repeated injections of 
spinal agents may be due to such a hydrogen ion 
concentration of the spinal fluid that precipitation of 
the drug as a base occurs. Experimental work was 
done to determine the upper pH limits above which 
the anesthetic agents would precipitate when mixed 
with solutions of cerebrospinal fluid. The drugs were: 

1. Procaine—s5o mgm. per cubic centimeter of 5 
per cent glucose solution. 

2. Nupercaine—1 mgm. per 1.5 cubic centimeter 
of 0.5 per cent saline solution. 

3. Pontocaine—5 mgm. per cubic centimeter of 
5 per cent glucose solution. 

4. Pontocaine 1-1-1 with 3.3 mgm. per cubic cen- 
timeter of 3.3 per cent glucose and 16.6 mgm. of 
ephedrine per cubic centimeter. 

5. Metycaine—30 mgm. per cubic centimeter of 
Ringer’s solution. 

These mixtures of anesthetic agents were then 
mixed with normal spinal fluid in the ratio of 2 parts 
spinal fluid to 1 part agent mixture and the resultant 
pH was determined. They were then titrated with 
0.05 normal sodium hydroxide until the first per- 
sistent cloudiness appeared. 

From this work it became evident that as the pH 
of the spinal fluid rises slightly past the pH 8, many 
of the common spinal anesthetic agents are precipitat- 
ed and become ineffective analgesic agents for intra- 
thecal use. The normal range of pH of spinal fluid 
was determined on 50 consecutive cases from speci- 
mens taken preoperatively. The pH ranged from 
7.35 to 7.70. 

It was concluded that high alkalinity of spinal 
fluid is an occasional finding in certain patients and 
may be the cause of spinal anesthetic failure when 
other possibilities have been ruled out. It may 
actually be harmful to the patient to inject certain 
agents if high alkalinity is present, for the insoluble 
crystals of anesthetic base may cause a nerve tissue 
irritation. Mary Karp, M.D. 


SURGICAL INSTRUMENTS AND APPARATUS 


Preoperatively Applied, Mated, Plaster of Paris 
Casts as an Aid in the Migration of Open-Pedi- 
cle Cross Leg Flaps. RicHarp B. Stark. Plast. 
Reconstr. Surg., 1947, 2: 433. 


The most expedient and satisfactory method of 
covering foot and leg wounds which overlie bone, or 
in which further underlying damage will necessitate 
the repair of bone, tendons, or nerves is the open- 
pedicle cross leg flap. The procedure has become 
moderately well standardized. After several delays 
of the flap, it is migrated from one leg to the other. 
After this migration the legs are immobilized in a 
cross leg plaster-of-Paris cast. The author proposes 
a variation of this procedure in the use of preopera- 
tively applied, mated, plaster-of-Paris casts to facili- 
tate and expedite the operation. 

The advantages of preoperative application of the 
casts are that (1) casts can be carefully applied and 
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padded adequately; (2) the operator’s time is re- 
duced; (3) trauma to the pedicle flap is lessened; (4) 
subsequent care is facilitated by windows cut in 
casts; (5) with preoperative implantations of metallic 
holding devices into the casts, they may be secured 
in position so that a sterile dressing may be applied. 
If a cast has to be applied postoperatively, the flap 
must be kept in view, thus inviting infection. In the 
35 cases in which the pre-casted method was used, 
no infections have developed. 

The “prep” is done through the windows in either 
cast. The casts are draped by rolling them with two 
layers of sterile stockinette. Louis T. Byars, M.D. 


Metallic Sutures and Ligatures. W. Wayne Baps- 
cock. Surg. Clin. N. America, 1947, 27: 1435. 


The employment of metallic sutures and ligatures 
is not of recent origin, and dates back to the ancient 
Greeks. In 1816 Physick suggested the use of lead 
wire sutures, with which Mettauer first successfully 
closed a vesicovaginal fistula in 1832. Later Sims 
was similarly successful with silver wire. A number 
of current reports indicate that the use of nonirritat- 
ing metallic sutures for closure of wounds leads to 
superior results and permits the patient early ambula- 
tion more safely. 

The author commenced using stainless steel wire 
in 1928, and since 1931 he and the surgical staff of 
Temple University have used a finer annealed alloy 
steel wire for sutures and ligatures in over 20,000 
operations, except for short periods when tantalum 
wire was substituted. Of 200 inguinal hernioplasties 
with an “‘all wire technique” only 1 wound infection 
occurred, whereas, there were 6 infections in a simi- 
lar number in which catgut also was used. Among 
2,000 abdominal operations in which closure of the 
wound was effected by wire alone only 1 wound 
separated, but in a similar number in which catgut 
was introduced, 7 suffered dehiscence. 

Moreover, studies on wound healing revealed that 
the “‘lag” period, the delay before progressive union 
occurs, is the result of irritating sutures. Catgut, 
either plain or chromic, was found to be the greatest 
offender grossly, in the formation of adhesions, and 
microscopically, in the production of inflammation 
and necrosis, the extent varying directly with the 
amount used. Silk was less irritating but stainless 
steel wire caused little, if any, such sequelae. 

Not only must metallic sutures and ligatures be 
strong, flexible, and practically inert in living tis- 
sues to avoid chemical or electrolytic reaction, but 
they must not stain. Of the elements, only tantalum 
meets these requirements, and of the alloys, only 
stainless steel appears adaptable at present. The 
latter is so strong and resistant to chemical and ther- 
mal change as to be called the “‘new noble metal.” 
Tantalum wire does not possess the tensile strength 
which comparable soft annealed stainless steel wire 
does, nor is it as smooth. It therefore does not slide 
so readily into a knot where it becomes more brittle 
and weaker. Moreover, tantalum has a low resis- 
tance to heat and it is many times more expensive to 
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isolate and process into wire as compared with the 
alloy; however, it is more resistant to repeated flex- 
ions and extensions and may be preferable for buried 
continuous sutures. 

The author and his staff prefer sutures and liga- 
tures of stainless steel wire as well as plates of this 
alloy which are lighter and more adaptable at the 
time of operation. Neither metal, when buried, ap- 
pears to be hazardous when the tissue is irradiated. 
It is prudent, however, not to expose large plates 
such as those used to fill skull defects, to the hot sun 
or x-rays for long periods. 

The use of wire calls for a special technique. Twist- 
ing leads to kinks and difficulty in the tying of knots 
and may be avoided by preparing sutures and liga- 
tures in short bundles of straight lengths. Clamping 
the end of the wire prevents injury to the hand or 
rubber glove. Only square knots should be used, 
these being tied best with the aid of a hemostat. A 
surgeon’s knot or one tied with one hand may slip 
and pull apart. The ends should be cut up on the 
knot to avoid projecting joints which, if close to the 
surface, may cause discomfort and may precipitate 
a law suit. When an exceptionally large number of 
arteries are to be ligated, fine silk, cotton, or nylon 
is preferred to gain more rapid and secure ligations. 

For most operations, 35 gauge for closure of the 
skin, fatty fascia, and serosa, 32 gauge for suture of 


the thinner aponeurosis, as in children, and 30 gauge 
wire for heavy fascial layers, muscle sheaths, and 
aponeurosis will suffice. Occasionally a 38 gauge su- 
ture with a very fine needle may be necessary for a 
divided nerve or a small tendon. Multifilament 
strands of wire may be used for continuous sutures 
since they withstand a greater number of bending 
movements; however, since they would appear to 
have a greater tendency to carry or hold infection 
along the suture tract than a plain wire, the mono- 
filament is preferable as a buried suture in contami- 
nated fields. 

Among the many instances in which stainless steel 
sutures and ligatures have been employed to advan- 
tage by the author have been the repair of difficult 
hernias, external intestinal fistulas, vesicovaginal and 
rectovaginal fistulas, cleft lips and palates, perine- 
orrhaphies, the one stage “‘pull-through” operation 
for rectosigmoid carcinoma, the reconstruction of the 
bile and pancreatic ducts, and the approximation of 
the serosal layers when intestinal continuity has been 
restored. 

Screens or cloth of fine annealed tantalum or stain- 
less steel wire have been used to reinforce weakened 
areas and to prevent the stretching of tissue. They 
have also been helpful in plastic surgery when the 
restoration and maintenance of a contour were nec- 
essary. Davip H. Lynn. M.D. 
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ROENTGENOLOGY 


Symmetrical Calcification of the Cerebral Basal 
Ganglia. Its Roentgenologic Significance in 
the Diagnosis of Parathyroid Insufficiency. 
Joun D. Camp. Radiology, 1947, 49: 568. 


Twelve cases of symmetric calcification of the 
cerebral basal ganglia in which there was definite 
clinical evidence of parathyroid insufficiency and 
tetany are presented. In addition, the author briefly 
reviews the literature, the pathological picture, the 
symptoms, the roentgenographic findings, and other 
diseases besides parathyroid insufficiency associated 
with this symmetrical calcification of the cerebral 
basal ganglia. 

As early as 1855, Virchow observed calcification 
of the basal ganglia, but not until quite recently has 
parathyroid insufficiency been associated with it. 
‘The pathological basis for the roentgenologic changes 
is a colloid deposition in and around the finer cere- 
bral blood vessels, with subsequent calcification of 
the deposits which coalesce and form vascular 
sheaths and concretions. These pathologic changes 
are most likely to be detected roentgenologically in 
parathyroid insufficiency, and other diseases char- 
acterized by mental deterioration with or without 
convulsive seizures or motor symptoms referable to 
the extrapyramidal system. All of the 12 cases pre- 
sented showed symptoms characteristic of parathy- 
roid insufficiency, namely, cataracts, convulsions, 
mental retardation, and trophic changes. The serum 
calcium in all 12 cases was below normal levels. 

Roentgenographically, symmetrical calcification 
of the cerebral basal ganglia is earliest seen as small, 
irregular, discrete, symmetrically distributed sha- 
dows of increased density in the region of the various 
basal ganglia, especially the putamen and caudate 
nucleus. As the masses of calcium coalesce, the 
roentgen shadows become larger, denser, and more 
obvious. Coincident cerebellar calcification may be 
observed at any stage of the disease, as well as evi- 
dence of calcification in the deeper layers of the 
cerebral cortex. These shadows should not be mis- 
taken for evidence of neoplasm. The fact that the 
shadows are bilateral and symmetric helps to exclude 
the diagnosis of brain tumor. In case of doubt, 
pneumographic studies will aid in the diagnosis. 
Calcification of the choroid plexus of the lateral 
ventricles is commonly seen bilaterally, and this may 
simulate calcification of the basal ganglia. However, 
calcification of the choroid plexus usually occurs in 
the region of the genu of the lateral ventricle, and 
in the lateral view of the skull this region lies pos- 
terior to the basal ganglia. 

Calcification of the cerebral basal ganglia can oc- 
cur in diseases other than parathyroid insufficiency. 
It has been observed in patients with a previous 
history of encephalitis, tuberous sclerosis, toxoplas- 


mosis, and mental deficiency since birth. One case 
seen at the Mayo Clinic had no obvious cause for 
the calcification. In another case a mild hyperthy- 
roidism and a positive Kahn test were the only clini- 
cal findings. Patients who give a history of previous 
encephalitis, and have calcification of basal ganglia, 
often show other discrete areas of calcification 
throughout the cerebrum. This is true also of pa- 
tients with tuberous sclerosis. In toxoplasmosis the 
calcification in the basal ganglia occurs as large, 
dense, irregular masses surpassing any changes ob- 
served in parathyroid deficiency. Here again other 
nodules of calcification are distributed throughout 
the cerebrum. 

In conclusion, the author emphasizes the import- 
ance of thinking of parathyroid insufficiency when- 
ever symmetric calcification of the basal ganglia is 
observed. It is possible that some cases of marked 
cerebral calcification associated with mental de- 
terioration and convulsive seizures reported in the 
literature may have been due to parathyroid in- 
sufficiency. A serum calcium determination would 
have made the diagnosis. The response to adequate 
treatment in such cases, and the possibility thereby 
of salvaging an occasional mentally retarded or 
handicapped person or child, justifies the search for 
parathyroid insufficiency in the presence of roent- 
genographic evidence of symmetrical calcification 
of the cerebral basal] ganglia. 

Joun W. Hope, M.D. 


Roentgen Therapy in Chronic Mastitis. GeorceE E. 
PFAHLER and GEeorcE P. Kerrer. Pennsylvania M. 
J., 1947, 50: 1347. 


Roentgen therapy in chronic mastitis is advised 
and justified, according to the authors, on the basis 
that practically all productive inflammatory or 
hyperplastic tissue when properly treated responds 
to a greater or lesser degree. 

Chronic mastitis is a term applied to a condition 
of the breast characterized by pain and tenderness, 
usually preceding the menstrual period, and by a 
diffuse or localized nodularity of the breasts which is 
often bilateral, and which most often affects the 
upper outer quadrant. A discharge from the nipple 
is at times associated with chronic productive masti- 
tis and may be the only symptom. If the discharge 
is serous the condition is usually benign, but if 
bloody the condition is frequently due to cancer. 
The technique used consists of from 4 to 6 treatments 
through a 6 by 8 cm. field usually beginning with the 
upper outer quadrant. The second treatment is 
given a week later from the opposite side of the 
breast. The third treatment is given 2 weeks later, 
and then the fourth, fifth and sixth treatments are 
four weeks apart. Each treatment represents a 50 per 
cent erythema dose, with high voltage rays. The 
authors use constant potential 180 kv., with 15 ma, 
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for 15 minutes, at 50 cm. distance and o.5 mm. of 
copper which is 375 roentgens, or an equivalent 
dosage using 200 kv. 

During the past 25 years 151 patients have been 
treated. Of these, 111 were cured or markedly bene- 
fited, 25 were practically cured, 11 were benefited 
but had slight residual thickening, and 4 showed no 
change. Of the 151 patients treated, 30 had local 
excisions of tumor tissue and of these 30 only 1 
showed cancer. There were 4 patients in whom the 
thickened tissue persisted, and mastectomy was 
insisted upon. FRANK L. Hussey, M.D. 


Teleroentgenotherapy of Cancer of the Breast Es- 
pecially in Inoperable Cases (De |’action de la 
Teleroentgentherapie dans les cancers du sein et 
specialement dans les formes inoperables). Sanrty, 
DARGENT, and PaprILLon. Presse méd., 1947, 57: 644. 


The authors state that total irradiation of a can- 
cerous organism involves humoral reactions which 
produce variable results on the evolution of the tu- 
mor. Their recent experiences with the teleroent- 
genotherapy and semiteleroentgenotherapy of can- 
cer of the breast led them to foresee some interesting 
possibilities of this method. 

After a brief general review of the data published 
by various investigators on the total irradiation, 
which is somewhat uncertain, the authors want to 
show, by their precise clinical observation, what one 
can expect from this method. Their technique uses 
200 kv., 0.5 of copper, F.S.D. 1.40 meter, including 
all of the trunk when there are diffuse bony lesions, 
or 1 meter when there is a mammary lesion to be 
treated, including the thorax only. The daily or 3 
doses weekly vary from 25 to 75 roentgens per expo- 
sure, according to the condition of the patient and 
distance used. The total dose varies from 250 to 
750 roentgens per series of irradiation which may be 
repeated after from 3 to 6 months if necessary. 

The effect on the bony metastatic lesions in 12 
patients was as follows: 4 excellent results, 4 good 
results, and 4 mediocre results. The pain was rapidly 
relieved and the general condition was improved. 

The effect on the pleuropulmonary metastatic le- 
sions was not as good as on the bony lesions. How- 
ever, there was sedation of the cough, pain, and 
dyspnea. 

The effect on the tumor was as follows: (a) in 12 
cases of scirrhus: 2 failures, 4 mediocre results, and 
6 excellent results; (b) in 4 cases of carcinomatous 
lymphangitis and perimammary infiltration: 1 great 
improvement and 3 mediocre results; (c) in 4 exo- 
phytic and ulcerated cases: 1 excellent and 3 medi- 
ocre results; and (d) in 8 cases with multiple local 
nodular lesions and adenopathies: great improve- 
ment in 4 cases and 4 mediocre results. 

The authors state that teleroentgenotherapy has 
a particular mechanism of general action because 
the dose administrated is not big enough to be cyto- 
lytic, and this was confirmed by histological exam- 
ination before and after treatment. The interrela- 
tionship of the hypophysis, thyroid, and parathy- 


roid may play a certain role. The influence of the 
ovaries has been mentioned also. The majority of 
patients irradiated on the trunk at 1.40 meter are 
castrated in some time by this treatment. Those 
irradiated on the thorax are still menstruating. In 
general, better results are shown in patients past the 
menopause or in whom the menopause was induced. 
The authors concluded that semiteleroentgeno- 
therapy used with prudence is always harmless. The 
action of this treatment is still not understood en- 
tirely, but there is.no doubt about its good general 
effect. It seems that one can expect more from it, 
and consider it on the level of local preoperative and 
postoperative radiation which permits the surgeon 
to remove the tumor in full quiescence, and the 
authors say that this is the treatment procedure they 
are using now. Marc K. P. Srv, M.D. 


Parallactic Fluoroscopy as an Aid in the Broncho- 
scopic Extraction of Foreign Bodies. Sdéivr 
WELIN. Acta radiol., Stockh., 1947, 28: 313. 


Fluoroscopy is valuable to the bronchoscopist in 
extracting radiopaque foreign bodies. The biplane 
fluoroscope has been advocated by Jackson and 
others; however, this procedure requires considerable 
time. For this reason, the author has returned to the 
single plane fluoroscope; under its control the bron- 
choscope can be guided to the foreign body. By 
moving the screen to and fro in a transverse position, 
a form of stereoptical impression is obtained. If the 
foreign body image moves more than the forceps, it 
is located dorsally; if it moves less, it is ventral; when 
both move together, the forceps are in the correct 
plane. Six cases of foreign body localization by 
means of fluoroscopic parallax are described in de- 
tail. Maurice D. Sacus, M.D. 


Transitory Focal Pulmonary Edema and Eosino- 
philia (Loeffler’s Syndrome). Artur T. HEN- 
DERSON and CARLETON B. Perrce. Am. J. Roentg., 
1947, 58: 391. 


The authors describe a case which they classify 
as an example of Loeffler’s syndrome in an allergic 
individual. In 1931, Loeffler of Zurich drew atten- 
tion to a hitherto undifferentiated condition, not 
identifiable with any known disease and character- 
ized by transitory roentgenological lung shadows 
and pronounced eosinophilia, with, for the most 
part, an extraordinary absence of symptoms and 
clinical signs. Fourteen of Loeffler’s 51 cases were 
discovered accidentally. The patients had no com- 
plaints except that the majority did have the mild 
complaint of tiredness or fatigue. Slight cough was 
not unusual. Sputum, if any, occasionally showed 
eosinophils, never tubercle bacilli nor Ascaris lar- 
vae. Characteristically, the chest roentgenograms 
had pulmonary shadows of the nature of patchy 
areas of increased density, which occurred in any 
pulmonary area and lasted from 7 to 10 days; they 
disappeared in one area to reappear in some other 
area. Concomitantly a pronounced increase in blood 
eosinophilia constitutes the third major feature of 
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thesyndrome. The white blood cell count in Loeffler’s 
series varied from normal to 15,000. 

The authors’ case was that of a patient whose per- 
sonal and family history bore evidence of his allergic 
predisposition. The patient was sensitive to house 
dust and ragweed pollen and also exhibited evidence 
of bacterial allergy to the infecting organism, name- 
ly, the Haemophilus influenzae, a constant finding in 
the sputum and infected sinuses. On readministra- 
tion of specific vaccine for the Haemophilus influenzae 
he developed joint and muscle pain, and fever and 
marked purpura of the Schoenlein type, and during 
this episode there was transitory electrocardiogra- 
phic evidence of a bundle branch lesion with subse- 
quent normal tracings. This was considered evidence 
of vascular allergy. By the same token the transitory 
Loeffler shadows seen in the lung may with propriety 
be regarded as allergic edema involving the capillary 
network of the interalveolar tissues of the lung. 

FrAnkK L. Hussey, M.D. 


Roentgen Demonstration of Calcifications in the 
Interventricular Septum in Cases of Heart 
Block. FRANK WINDHOLZ and CHARLES GRAYSON. 
Am. J. Roentg., 1947, 58: 411. 


Of a series of 61 patients who on roentgen study 
showed calcifications in the mitral annulus fibrosus, 
in the aortic ring, or in their valves, 12 suffered from 
heart block. In all the cases of heart block, calcifica- 
tions of the septum were associated with calcifica- 
tions of the aortic or the mitral ring. The mitral 
ring was involved in 9 cases, the aortic valve in 3 
cases. No calcified tricuspid rings were found in any 
cases. The location of the septum was correlated to 
that of the adjacent calcified ring or valves by using 
postmortem specimens of cases studied roentgeno- 
logically during life. In studying the relationship of 
the septum to the mitral and aortic rings, the obser- 
vations were made more precise by roentgenograms 
taken in typical projections of a heart specimen in 
which the rings were marked with a wire loop, and 
the septum with a bit of wire fly screen. In this way 
not only the spatial interrelationship of the struc- 
tures but also their overlapping and foreshortening 
in roentgen examinations could be demonstrated. 

Three types of roentgen signs are recognized which 
are considered as indicative of the presence of cal- 
careous deposits in the membranous septum: 

1. Caudad extension of calcium shadows from 
calcified aortic valves or aortic ring. 

2. Complete circular or crescent shaped calcifica- 
tions about the mitral ostium. 

3. Incomplete mitral ring calcifications with no- 
dular thickenings of calcareous deposits at the right 
(medial) end of the posterior branch of the calcified 
mitral ring. 

Roentgen signs of calcium deposits in the septum 
are, as a rule, associated with heart block or pro- 
longed conduction time. At times calcifications can 
be demonstrated roentgenologically in the septum 
with no clinical or electrocardiographic signs of 
heart block. FRANK L. Hussey, M.D. 


X-Ray Signs of Altered Alimentary Function fol- 
lowing Autonomic Blockade with Tetraethyl- 
ammonium. Joun F. Hott, Ricwarp H. Lyons, 
B. NELIGH, GorRDON K. Mok, and FRreEp J. 
Honces. Radiology, 1947, 49: 603. 


Tetraethylammonium is a quaternary ammonium 
compound structurally similar to acetylcholine. 
Animal experimentation had shown that intravenous 
or intramuscular injection of the drug produced a 
rather specific blockade of the transmission of nerve 
impulses through the sympathetic and parasympa- 
thetic ganglia. 

Clinical use showed that the drug produced wide- 
spread autonomic nervous system effects. Certain 
hypertensive subjects showed a significant drop in 
both systolic and diastolic pressure, and in 1 such 
patient, who also had a duodenal ulcer, the ulcer pain 
— completely during the activity period of the 

rug. 

The drug has relieved pain and increased tempera- 
tures in peripheral vascular diseases associated with 
vasoconstriction. It is a useful diagnostic tool in 
assaying sympathetic tone in candidates for lumbar 
sympathectomy. It appears of limited value in the 
symptomatic treatment of hypertension. 

There was no effect upon the esophagus, particu- 
larly in reference to the relief of cardiospasm. 

The stomach promptly became atonic and re- 
mained quiet for the duration of the drug activity. 
The appearance was strikingly similar to that seen 
following vagotomy. 

With intravenous administration there was a 
rather dramatic cessation of intestinal movements 
lasting for only a few minutes. Intramuscular in- 
jection produced similar changes which persisted for 
as long as 3 hours. The mucosal markings appeared 
to be fixed in one position. This did not occur in 
every case but it was too frequent to be coincidental. 
Mecholy]l immediately precipitated peristalsis. Atro- 
pine alone and adrenalin even in high doses never 
stopped peristalsis. 

No appreciable change was noted in the colon, 
although the bowel could be distended without pro- 
ducing a desire to defecate. 

The drug should prove to be a useful agent in 
further investigation of both the normal and dis- 
ordered autonomic nervous system. 

J. P. Tomsuta, M.D. 


Roentgenologic Aspects of the Chronic and Inter- 
mittent Varieties of the Transverse Axis Type of 
Volvulus of the Stomach (I! quadro radiologico del 
volvolo gastrico sull’asse trasversale nelle sue varieta 
cronica e intermittente). MICHELE CESARINI. -Arch. 
ital. mal. app. diger., 1947, 13: 249. 

Five cases of gastric volvulus on the transverse 
axis, that is, the axis passing through the cardia and 
the pylorus, are reported. All of the patients were 
middle aged, 4 females and 1 male, and all had suf- 
fered from dyspepsia and epigastric pain. In 4 of 
these individuals the attacks had been intermittent 
and in 1 the gastric distress had been more or less 
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continuous, resulting eventually in malnutrition and 
marked debility. In the 4 intermittent cases the 
volvulus was of the subcolic variety; the transverse 
colon passed above the kink in the stomach and the 
splenic flexure, which, lying above and to the left of 
the cardia, was markedly distended with gas, and 
pushed up and partially immobilized the left cupula 
of the diaphragm. In each of these patients the 
stomach showed a tendency to revert to its normal 
position and configuration after a few hours. In 1 
case the correction of the abnormality was accom- 
panied by the discharge of large quantities of gas 
trom the anus; in another the volvulus recurred 
when the left colic flexure again developed gaseous 
distention. In the chronic case, in which the ab- 
normal posture of the stomach could not be redressed, 
e. g., by placing the patient horizontally on the right 
side, the colon was depressed down beneath the 
shadow of the stomach in a double barreled shotgun 
appearance and seemed bound in place by adhesions. 
In this instance also, the spleen could neither be 
palpated nor demonstrated roentgenologically (ec- 
topic spleen). 

In every case the roentgenologic picture was the 
same; the opaque material would pass into the stom- 
ach from the esophagus, downward and to the left 
through the fundus, and then upward and to the left 
into the dilated corpus and antrum, which were lying 
far to the left, uncovering the pyloric region and 
duodenum. After the fundus, corpus, and antrum 
had filled, the shadow crossed over in front of the 
shadow of the fundus and continued downward and 
to the right to the pyloric region. The pylorus itself 
appeared to be drawn upward and to the left and to 
be increased in length. 

The various theories of pathogenesis are discussed. 
In every case in this material, the stomach when re- 
duced hung lower than normal, giving some support 
to the theory of the relaxation of its supporting liga- 
ments. The relationship of the attacks to food tak- 
ing suggests the importance of overloading and dis- 
tention of the stomach, and the possible significance 
of gaseous distention of the colon and of adhesions 
has already been alluded to. However, the author 
gives the greatest attention to the question of the 
malposition of the spleen in these patients, and he 
believes that it is now incumbent on the roentgenolo- 
gist to determine the incidence of splenic ectopy in 
this malady, as a splenectomy may at times be 
indicated. Joun W. Brennan, M.D. 


Mucosal Deformities of the Greater Curvature of 
the Stomach. Maurice FetpmMan. Radiology, 
1947, 49: 152. 

In the educational program now being conducted 
to make the general public “cancer minded,” more 
and more “normal” variations will be encountered 
which must be differentiated from malignancy. 

The author reports 9 cases presenting marked 
irregularities of the greater curvature of the stomach 
which simulated malignancy but which by gastro- 
scopy and surgery, and following a long period of 
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observations proved to be due to hypertrophic gas- 
tric rugae. In many of these cases the first clinical 
impression was suggestive of carcinoma. 

Great caution must be observed in the interpreta- 
tion of mucosal abnormalities and filling defects on 
the greater curvature of the stomach, especially in 
those cases which present defects which do not con- 
form to the usual disease pattern. Repeated roent- 
gen studies combined with gastroscopic and clinical 
studies are essential. 

Marked hypertrophic rugae are not ordinarily 
consistent with carcinoma; however, such changes 
are present in Hodgkins’ or lymphoblastomatosis 
disease and syphilis. Giant rugae are also seen in 
gastritis associated with peptic ulceration. 

R. B. Lewis, M.D. 


The Role of the Radiologist in the Management of 
Patients with Intestinal Obstruction, with 
Special Reference to the Use of the Miller- 
Abbott Tube. Exits C. Oscoop. Radiology, 1947, 
49: 520. 

The radiologist has become an important figure in 
the study of patients suspected of having intestinal 
obstruction. Often he is the second physician to see 
the patient, even before the patient is sent to the sur- 
geon. For this reason he must be familiar with the 
physiological changes which take place following ob- 
struction, and with the manner in which to make cer- 
tain of the diagnosis and the location of the obstruc- 
tion. He must take into consideration the history, 
as well as the clinical course and physical findings if 
he is to make the correct diagnosis at the earliest 
possible time. Often he cannot make a flat roentgen 
diagnosis of a definite obstruction but may be able to 
offer valuable confirmatory evidence as to the pres- 
ence of distention and its possible cause. With the 
help of a barium enema and studies of the chest, as 
well as scout films of the abdomen, he may even be 
able to offer some idea as to etiology of the distention 
and as to whether it is of a mechanical or reflex 
nature. He may be of much help in choosing the 
course of treatment, but the actual treatment must 
be decided upon by the surgeon. 

The examination should consist of an anteropos- 
terior Bucky film of the abdomen together with a 
comparable erect film and decubitus films in both 
lateral positions. If possible for the patient, fluoros- 
copy of the chest should be employed. The interpre- 
tation of these films should answer the following 
questions: (1) Is gas present in the intestine and in 
what portion? (2) Is it normal or pathological in 
amount? (3) Is it due to mechanical obstruction or 
reflex causes? (4) If obstruction is present, where is 
it? (5) If the distention is reflex is there anything to 
suggest the etiology? 

The earliest sign of a small bowel obstruction is the 
finding in the survey film of the abdomen of a small 
segment of distended gut. One may see a kink or a 
so-called “‘hair pin” loop. Such an appearance may 
be present as early as 4 hours after the onset of symp- 
toms. There is usually no fluid seen at this time. As 
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the obstruction persists the distended segment in- 
creases in length, fluid appears, and the coils of dis- 
tended gut seem to lie horizontally in the abdomen 
to produce the “step ladder” appearance. The upper 
small intestine pattern may be fairly normal but the 
lower part of the small gut loses its markings and as 
the process progresses there is a gradual loss of all 
characteristic markings with a tendency of all the 
distended loops to look the same. The position of 
the loops in the abdomen may be of some help in 
determining the part involved. Distention of the 
colon is more easily identified by its position, visible 
haustral marking, fecal contents, and the scarcity of 
small bowel gas. The latter condition depends on 
whether the ileocecal valve is patulous or not. If 
this valve is closed in cases of obstruction of the colon 
a “‘closed loop” obstruction occurs. It is in this type 
of case that the cecum becomes so tremendously 
distended that rupture of the cecum becomes a real 
danger. The exact location of the lesion in the colon 
may be determined by finding the point where there 
is an abrupt ending of the distention, with no gas or 
not an abnormal amount, beyond. In these cases the 
barium enema will help to locate the lesion exactly. 
Obstructive lesions just distal to or just proximal to 
the ileocecal valve may make the distinction between 
small bowel and large bowel obstruction very diffi- 
cult. This is true especially of inflammatory lesions 
in this area. 

Several points in differential diagnosis between 
obstruction as described and distention due to reflex 
origin are discussed. In cases of reflex distention 
both the small and large bowel are involved. The 
distention is less likely to be so uniform and there is 
an absence of a pattern suggesting continuity, which 
is the rule in organic obstruction. Reflex ileus occurs 
in cases of pulmonary infection, gastrointestinal in- 
fection, cholecystitis and cholelithiasis, irritation of 
the peritoneum, renal stones, uremia, vascular acci- 
dents, and many other acute and chronic conditions. 
All such conditions should be thought of and looked 
for in all cases of intestinal obstruction, especially in 
the cases without typical intestinal colic. In their 
presence the diagnosis must be proved by a barium 
enema or the passage of the Miller-Abbott tube. 

The Miller-Abbott double-lumen tube has many 
advantages in cases of intestinal obstruction. Suc- 
tion can be applied, which decompresses the bowel 
proximal to the obstruction; peristalsis then returns 
and the tube progresses. A normal segment of bowel 
is then available for the introduction of nourishment 
and fluids. The removal of the distention alone 
helps to prepare the patient for an operation, and in 
cases in which the tube comes to a definite stand- 
still, the injection of a thin barium mixture through 
the distal lumen may help determine the exact point 
of obstruction as well as the nature of the lesion. 
Following the operation, the continued use of the 
tube in the intestine prevents distention, protects the 
suture line, and makes the convalescence smooth. In 
surgical procedures involving resection of the large 
bowel, the prophylactic introduction of the tube has 


proved of value. There are a few contraindications 
to its use. It must not be used in persons known to 
have or suspected of having strangulation or gangrene 
of the bowel if operation is thus delayed. The tube 
should not be used in obstructions of the large bowel. 
In these cases there is an increase of tonus of the ter- 
minal ileum which makes progress uncertain and de- 
lays entry of the tip into the cecum, and the cecal 
contents are usually too grumose for aspiration 
through the tube. If the ileocecal valve is open and 
there is a reflux distention of the small bowel, decom- 
pression may be an advantage while the patient is 
being prepared for operation. The author goes into 
minute detail describing the technique of the passing 
of the tube with the advice that the procedure be in 
the hands of a team well acquainted with the diffi- 
culties which may be encountered and the various 
ways of successfully overcoming them. He believes 
that the radiologist would do well to accept the re- 
sponsibility of intubating the patients since it is often 
to his advantage in making the diagnosis and since 
he must be present to do the fluoroscopy. He must 
also limit the time of the fluoroscopic exposure as well 
as the number of films taken since the procedure may 
take several days. The patient is usually kept in the 
radiology department and is handy forthe radiologist, 
who probably has more time than the surgeon and a 
better idea as to how often and when to make the 
necessary exposures. The entire procedure requires 
study and experience to be done successfully and to 
furnish the most information in helping to locate the 


_ lesion and deciding when to operate. Persistence and 


patience, and experience are most important, and 
lack of these will result in failure to use a valuable 
adjunct in making a correct diagnosis. 

During the period that the tube is progressing, the 
length passed is watched as well as the speed and the 
manner of movement. In cases of simple mechanical 
obstruction, the progress of the tip of the tube is apt 
to be fairly rapid to the point of obstruction. In 
cases of reflex ileus it will be much slower but often 
will increase as the edema and distention of the gut are 
relieved. The balloon must be kept inflated and con- 
stant adequate suction maintained to keep the tube 
progressing. When the tip of the tube seems to be 
definitely stopped, a thin barium mixture may be in- 
jected under fluoroscopic guidance in order to study 
that part of the gut. If distention is present in the in- 
testine proximal to the tip and adequate suction has 
been maintained, one can be sure that there are other 
areas of obstruction distal to this point, or other com- 
plicating reflex factors such as a generalized peri- 
tonitis, or other cause. The actual point of obstruc- 
tion must be visualized by means of barium in order 
to rule out a paralytic ileus. Palpation and ma- 
neuvering of the patient are used to endeavor to make 
the head of the barium column advance. The ob- 
struction may seem to be complete clinically, but the 
barium may seem to advance intermittently with 
peristalsis and the presence of intestinal colic. In 
these cases removal of the tube or stopping of the 
suction will bring ba¢k active intestinal colic. This 
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is observed in cases of incomplete obstruction. In 
these cases the bowel just beyond the head of the 
barium should appear normal, but if there are any 
pockets of distention or fluid one knows that there 
are other areas of obstruction more distally. Often 
in cases of complete obstruction the removal of the 
distention may so improve the condition of the in- 
testine that the symptoms may entirely disappear 
and contemplated surgery be made unnecessary. 

The author concludes that the use of the Miller- 
Abbott tube is a very important adjunct in the cor- 
rect diagnosis and treatment of intestinal obstruc- 
tion, and he quotes statistics to show a marked 
overall decrease in the mortality rate in cases of in- 
testinal obstruction of all types treated surgically 
and in which intubation with suction has been used 
in the treatment. A note of warning is sounded 
against the set routine use of any one procedure 
without sound clinical evaluation and judgment of 
the individual case. The author presents case 
histories to illustrate his own experiences. 

This article is well worth close scrutiny and filing 
for future reference. H. Sutrrer, M.D. 


Malignant Tumors of the Small Intestine. Howarp 
P. Dous. Radiology, 1947, 40: 441. 


Malignant tumors of the small intestine are being 
diagnosed with increasing frequency, mainly because 
of a more widespread use of serial roentgenography. 
As a rule lesions of the duodenum and upper jejunum 
are discovered during routine examinations of the 
stomach, but those occurring below that level require 
a special technique which consists in the administra- 
tion of a mixture of 4 ounces of barium sulfate and 
8 ounces of water on the morning of the examination, 
with the stomach empty. A preliminary fluoroscopic 
study of the esophagus and stomach is made and as 
much barium as possible is forced through into the 
duodenum so that this organ also is examined at the 
same time. Fluoroscopy of the small intestine is then 
carried out and supplemented with roentgenograms 
at 30 minute intervals until a complete emptying has 
taken place, unless obstruction is present. Golden 
states that no damage results from the administration 
of barium sulfate by mouth. Since the contents of 
the small intestine remains fluid, the barium can be 
removed by suction in case of obstruction. 

The author’s series of malignant tumors of the 
small intestine includes 52 cases. In 23 cases the 
tumor was located in the duodenum; in 16 cases, the 
jejunum; and in 13 cases, the ileum. The pathologic 
distribution was as follows: 


Jejunum Ileum | Total 
‘Lymphosarcoma | 


Grossly the tumors were of two types: (1) the con- 
stricting type and (2) the fungating or polypoid type.. 

As a rule, the clinical picture was characterized by 
a progressive loss of weight, the presence of pain, 
varying degrees of anemia, and a change of bowel 
habit leading, not infrequently, to acute obstruction. 
A palpable tumor was an important and significant 
finding. 

The most important roentgen signs were a narrow- 
ing of the lumen of the bowel with dilatation proximal 
to it, and marginal or central filling defects associated 
with obliteration of the mucosal markings in the in- 
volved area. 

Tumors of the duodenum. In the author’s series 
17 per cent of the tumors were in the supra-ampullary 
portion, 61 per cent were in the periampullary por- 
tion, and 22 per cent in the infra-ampullary portion 
of the duodenum. Clinically, tumors of the supra- 
ampullary portion often presented symptoms of 
gastric obstruction. In the periampullary group, the 
most common localizing sign was jaundice. There 
was no jaundice associated with the infra-ampullary 
tumors, but patients often vomited large amounts of 
bile. In about 50 per cent of all duodenal tumors a 
palpable mass was present. The roentgen signs were 
dependent upon the amount of deformity or con- 
striction of the duodenum. They varied from an ir- 
regular constriction of the lumen to large filling de- 
fects. Reverse peristalsis, gastric retention, and 
secondary duodenal displacements were common. In 
12 of the author’s patients there were definite local- 
izing defects; in 4 there were obstructive lesions with 
high-grade gastric retention, and various atypical 
deformities were found; in 3 patients the findings 
were entirely negative; 2 patients were not exam- 
ined roentgenologically. 

Tumors of the jejunum and ileum. These tumors 
produced a similar clinical and roentgenological pic- 
ture. The clinical syndrome was usually that of ob- 
struction, produced either by gradual encroachment 
of the growing tumor on the bowel lumen or by in- 
tussusception. As the tumor became more ob- 
structive, pain assumed a more prominent rdle in the 
picture. Nausea and vomiting were rather constant 
late symptoms. The most significant finding was a 
palpable tumor or a sense of resistance without 
tenderness. Secondary anemia was the rule and the 
stool examinations usually remained positive for 
occult blood. The outstanding roentgen findings 
were partial or complete obstruction with dilatation 
of the proximal bowel and filling defects with mucosal 
alteration. 

Lymphoblastoma. This type of tumor occurred 
most frequently in the ileum. Acute obstruction was 
uncommon since the invasion is intramural rather 
than intraluminal. For the same reason occult bleed- 
ing was found rarely. The characteristic roentgen 
signs were areas of narrowing and adjacent areas of 
dilatation with aneurysmlike appearance. 

Carcinoid tumors. In the author’s series these tu- 
mors were noted only in a few instances but the liter- 
ature contains numerous reports of larger groups. 
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The case histories are presented on 1 patient with 
duodenal tumor, 4 patients with jejunal or ileal tu- 
mors, and 1 patient with lymphoblastoma. Some 
very excellent roentgenograms are used for the pur- 
pose of illustration. T. Leucutia, M.D. 


Roentgenological Examinations of Ileus. J. Fri- 
MANN-DauHL. Acta radiol., Stockh., 1947, 28: 331. 


The author presents the roentgenological findings 
of ileus. The forms of ileus are classified under me- 
chanical ileus, which includes simple obstruction 
from without, incarceration under adhesions, inter- 
nal hernias, volvulus, and functional ileus, which 
includes paralytic and paretic ileus, and ileus follow- 
ing neurovascular changes. 

In simple obstruction the findings are those of gas 
and fluid collecting in varying amounts in the bowel. 
With horizontal rays, hoop-shaped loops are seen 
with two small fluid levels, generally one in each 
limb of the hoop. While the bowel is active it strives 
to press its contents past the obstruction and it is 
for this reason that the column of gas shows upright 
loops that are arched in form on account of peristaltic 
movement. On fluoroscopic examination, the fluid 
levels rise and fall with fluid levels at different heights 
in the same loop. It is the rule that the nearer strang- 
ulation is approached the less the peristalsis is seen. 
Repeat examinations may be necessary to demon- 
strate the peristaltic movement. There is some dis- 
tention of the prestenotic loops with persistence of 
the circular folds of the mucosa. The portion of the 
intestines below the stenosis will contract and tend 
to empty its contents. It is important to notice that 
there is an absence of fluid levels if there is a small 
amount of gas retained in the colon. The contents 
of the colon below the stenosis should be solid. In 
some cases there is rapid exudation of fluid into the 
peritoneal cavity. If the ileus persists a few days the 
gas usually increases in amount and the number of 
loops increase; these loops then lie above one another 
and extend as bands across the abdomen to produce 
a stepladder effect. There is seldom gas in the 
stomach. 

In strangulation ileus there are many degrees of 
incarceration. In cases of this type when the com- 
pression is slight the findings are those of a simple 
obstruction. Some of the cases show scant findings. 
If the strangulation is incomplete there is gas both 
above the stenosis and in the involved loop. The 
fluid levels tend to remain more at equal heights 
than in simple obstruction. In some cases in which 
the incarceration and stenosis are complete there is 
a typical picture of ileus, while in others there are 
scanty signs. The incarcerated loops may produce a 
tumorlike opacity with a multicircular border. A 
mechanical ileus of the colon sometimes produces a 
picture that will resemble that of an ileus of the small 
bowel, especially if the obstruction is in the cecum 
near the ileocecal valve. In cases of this type the 
ileocecal valve is usually open which allows the ad- 
jacent small bowel to distend. In obstruction of the 
colon there is fluid and air above the stenosis with 


formation of fluid levels in the horizontal ray. The 
colon below the obstruction is empty. A barium 
enema will decide the diagnosis. 

Paralytic ileus is distinguished from mechanical 
ileus principally in that both the small and large in- 
testines are affected. Because of diminished peri- 
stalsis, the bowels are not definitely hoop-shaped, 
but long and lax. Gas and fluid are retained in both 
portions of the gut and are uniformly spread accord- 
ing to the severity of the paralysis. In the colon the 
fluid levels are fragmented. In peritonitis there is 
fluid between the intestines and obliteration of the 
extraperitoneal layer of fat. 

In mesenteric thrombosis the differential diagnosis 
is between an ileus of the small intestine and a peri- 
toneal reaction. The roentgen findings in this condi- 
tion are difficult to define correctly and the diagnosis 
of peritoneal irritation only may be made. Gas filled 
loops of the small intestine with fluid levels and fluid 
and gas in the ascending colon may be found in some 
cases. 

A long-standing mechanical ileus and a paralytic 
ileus are difficult to differentiate. An acute abdomi- 
nal condition is best investigated without barium; 
however, a small amount of barium may be given 
by mouth to aid in the determination of the site of 
the obstruction. The fluid in the loops of bowel 
above the stenosis dilute the barium. Repeated ex- 
aminations may provide evidence of whether the con- 
dition is deteriorating or improving and are likewise 
an especially good basis for determining the indica- 
tions for operation. Frank L. Hussey, M.D. 


Microarteriography. A. E. Barctay. Brit.J. Radiol., 
1947, 20: 394. 


During the course of experimental study of the 
intrarenal vascular system in rabbits, to determine 
the causation of traumatic uremia, it was soon sus- 
pected that under certain conditions the blood cir- 
culating through the kidney takes a short cut from 
the arterial.to the venous side, leaving the cortex 
either partially or completely ischemic. It became 
desirable, therefore, to work out a much finer radio- 
graphic technique than that customarily used to 
demonstrate these arteriovenous communications. 

The author describes the various stages of devel- 
opment of such a procedure until finally a satisfac- 
tory technique has been obtained. 

Photographic emulsions. Owing to the rather 
large size of grains, the ordinary radiographic films 
were found unsuitable. The author experimented 
with four types of photographic emulsions: (1) the 
Ilfex, a radiographic film which is employed with- 
out intensifying screens and was used chiefly for 
radiography of the exsected specimens; (2) the Proc- 
ess, an emulsion employed for lantern slides and 
contact film reproduction; (3) the Kodaline, a film 
that was much favored during the war for minia- 
ture photography; and (4) the Maximum Resolu- 
tion, or, more recently, the Kodak o50 type MR 
plates emulsion No. 1565, both of which are capa- 
ble of resolutions to 1,000 lines. 
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Fig. 1. (Barclay) Contact print 


db of a roentgenograph of a section 
& (240) of arabbit’skidney, injected 
& with radiopaque material. Factors: 


Crystallography diffraction tube, 
with beryllium window; kv. 15, ma. 
20, distance 8in.; maximum resolu- 
tion plate (kodak o50 type MR 
plate, emulsion No. 1565);exposure 
13 minutes. 


In general, the finer the grain the longer the ex- 
posure that is necessary. If the factor of Ilfex is tak- 
en as 1, Process will need 20, Kodaline 200, and Max- 
imum Resolution 2,000 times the exposure. In other 
words, an exposure of 1 second on Ilfex will be equiv- 
alent to an exposure of 30 minutes on Maximum 
Resolution, all settings remaining the same. 

Use of softer rays. Since the wall of an ordinary 
roentgen tube absorbs too much of the very soft ra- 
diation, diffraction tubes with aluminum, beryl- 
lium or lithium windows were found more satisfac- 
tory. The author first tried a gas filled diffraction 
tube and with a Maximum Resolution film he ob- 
tained such fine detail that the kidney vessels were 
visualized down to those of capillary size. 

The present apparatus consists of a half-wave 
transformer coupled up to a Machlett shockproof 
hot cathode diffraction tube, operating at 5 to 50 
kv., and up to 20 ma. To eliminate the vibration, 
which is a disturbing factor, a special casing was 
made which encloses the tube head and thereby 
renders the unit not only self-contained but also 
safe from stray radiation. Hence, the room which 
houses the apparatus can also be used as the dark 
room. 

Technique. The radiographic factors depend on 
the thickness of the specimen. The organ is injected 
with radio-opaque material, in vivo or after exsec- 
tion, and is fixed in the usual way. After the whole 
organ is radiographed, sections are made of areas 
that give the maximum vascular pattern for study. 
The most suitable thickness of the sections is from 
120 u. to 450 U. 

Mounting of specimens. It is desirable that the 
specimen be in direct contact with the emulsion. 
The floating of the section into position in water, or 
a 50 per cent mixture of water and glycerine, is un- 
satisfactory since wet films lose their sensitivity, to 
a considerable extent. After numerous investiga- 
tions the author found that the tissue supplied for 
heat mounting of prints constitutes the most satis- 
factory waterproof material. Therefore the section 
(after being washed in water and placed in 50 per cent 
glycerine and water to prevent evaporation when 
long exposure is necessary) is transferred on the 
tissue, the surplus fluid is blotted out, and the tissue 
is placed on the film in the cassette which is then ex- 
posed. At a distance of 8 inches and with a current 
of 20 ma., the exposure of a section of 240 u. on 


Fig. 2 (Barclay). Enlargement (x 15) from roentgeno- 
graph, Fig. 1. 


Maximum Resolution film amounts to 5 minutes 
when using 20 kv., and 14 minutes when using 30 kv. 

Injection media. Opaque media used for arteri- 
ography fall into 3 categories: (1) true solutions, 
including diodrast, uroselectan, pyelosil, etc., all of 
which contain iodine; (2) colloidal preparations, in- 
cluding thorotrast, colloidal metallic gold (red), 10 
per cent colloidal silver iodide and colloidal metallic 
bismuth; and (3) insoluble metallic salts, including 
bismuth carbonate, red lead, and jeweller’s rouge. 
The author found that thorotrast, colloidal gold, 
silver and bismuth pass readily through the capil- 
laries to the venous side. The jeweller’s rouge may 
also prove to be of value. 

Enlargements. The contact radiograph represents 
a true size of the organ or section examined showing 
the injected radio-opaque material distributed in 
the vessels. (Fig. 1). This negative can be enlarged 
by means of a good lens on ordinary photographic 
paper to about 10 to 15 times, giving the vascular 
pattern as a whole and thus forming a link between 
the macroscopic and the microscopic methods of 
study (Fig. 2). By making a photomicrograph of 
the negative, a further magnification is obtained, up 
to 50 times. This permits a visualization of the de- 
tail of the capillaries and every injected vessel (Fig. 
3). Finally, by enlarging the photomicrograph on 
ordinary photographic paper, it is possible to obtain 
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Fig. 3 (Barclay). Photomicrograph (x 50) of roentgen- 
ograph. Taken from cortex of kidney, Fig. 1, showing the 
glomeruli, afferent and efferent vessels, and the subcap- 
sular network of capillaries. 


another 5 fold magnification, giving a total enlarge- 
ment of 250 (Fig. 4). T. Leucutia, M.D. 


Giant Cell Tumors of Bone. FRANKLIN B. BoGarRT 
and ALLIson E. ImteR. Radiology, 1947, 49: 432. 


From January 1, 1942 to October 1, 1945 a total 
of 656 patients were admitted to an army hospital 
designated as Radiation Therapy Center. Of these, 
1o had giant cell tumors of bone. The authors pre- 
sent 4 cases which are illustrative of various features 
of the disease; in 3, the giant cell tumor was located 
in the spine and in the fourth case the tumor was at 
the upper end of the tibia. 

While most giant cell tumors of bone are benign, 
a few become malignant or are malignant from the 
onset. To establish a correct diagnosis, routine 
biopsy is desirable. With present-day surgical skill 
no hazard is involved in such a procedure. 

If the tumor is proved to be malignant radical 
surgery is indicated in cases in which the lesion is 
accessible. Patients in whom the tumor appears to 
be benign may be treated by radiation therapy. The 
use of relatively small doses is advocated. The au- 
thors agree with the assertion of Pfahler and Parry 
that when there is no damage to skin and soft 
tissues there will be none to the epiphyses. In chil- 
dren, a series of approximately 100 to 200 roent- 
gens delivered into the tumor and repeated at inter- 
vals of from 1 to 3 months for two to four series 
appears entirely safe. In adults, the authors used a 


Fig. 4. (Barclay) Enlargement (x5) of a group of 
glomeruli from photomicrograph, Fig. 3, i.e., an enlarge- 
ment from Fig. 1. of x 250. 


tumor dose as high as 1,500 roentgens with a second 
series of half that amount 2 months later, but this 
does not seem to be necessary. 

A combination of surgery and radiation therapy, 
as is often advised for the treatment of giant cell 
tumors, is not always recommendable. In structures 
such as the spine, for example, it is disadvantageous 
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to use even curettage. As a rule, tumors which have 
been treated surgically from the beginning and which 
recur should again be treated surgically as their sub- 
sequent response to radiation is unsatisfactory. 
The authors are of the opinion that if a malignant 
change has been discovered later it is probable that 
the tumor was malignant to start with. It is illogical 
to assume that the malignant transformation was in- 
duced by the irradiation or some other causative 
agent. A bibliography of 28 articles is appended. 
T. Leucutia, M.D. 


MISCELLANEOUS 


The Clinical Sequence of Physiological Effects of 
Ionizing Radiation in Animals. C. Lapp Pros- 
seR, E. E. Parnter, HERMANN Lisco, AusTIN M. 
Brues, and Others. Radiology, 1947, 49: 299. 


This report is on work done in the Metallurgical 
Laboratory of Chicago under the Manhattan Pro- 
ject. The authors believe there is need for a better 
understanding of the clinical effects produced by ex- 
posure to various types of both internal and external 
radiation. They worked with chickens, rabbits, mice, 
rats and dogs, using radiations from the x-ray tube, 
cyclotron, and uranium pile, as well as those of in- 
ternally administered radioactive isotopes. 

Various doses given at different exposure rates gave 
varying results in the different species, but the 
authors were able to present four main generaliza- 
tions on the basis of their detailed study of the 
animal physiology before death and the microscopic 
pathological histology after death. These were as 
follows: 

1. Every kind of ionizing radiation is similar in 
its clinical action, whether it be penetrating external 
_— or internal radiation from deposited mater- 
ial. 

2. Nearly every organ system is affected by lethal 
doses of every type of radiation. Some of the effects 
are direct and others are indirect. 

3. No single clinical reaction is peculiarly specific 
for radiation damage. 

4. The clinical picture and the conditions result- 
ing in death vary with the dose rate and the duration 


of exposure for both external and internal radiation. 
If an animal survives one depression with a certain 
set of symptoms, he is apt to die later of a different 
mechanism. 

The authors have identified a series of clinical 
patterns which lead to death after irradiation. 

1. Immediate death due to the administration of 
a high dose and dose rates causing rapid cellular 
destruction. 

2. Initial shocklike death in about 48 hours, seen 
chiefly in rabbits and chickens. The symptoms were 
prostration, vomiting, diarrhea, and anorexia, with 
a fall in blood pressure, granulocytosis, and lymph- 
openia. 

3. Early death in from 4 to 6 days, with evidence 
of dehydration, hemoconcentration, intestinal dam- 
age, and leucopenia. 

4. Acute deaths, comprising most of the deaths 
from all types of ionizing radiation except external 
beta rays. They occur in from 9 to 21 days after treat- 
ment. There is severe leucopenia, tissue breakdown, 
bleeding, altered water balance, terminal toxemia, 
fever, reversal of the albumin globulin ratio, high 
nonprotein nitrogen, high serum protein, and car- 
diovascular failure. 

5. Subacute changes leading to death later. There 
was aplastic anemia, hyperplastic macrocytic ane- 
mia, liver degeneration, emaciation, and bone and 
bone marrow lesions. 

6. Chronic irradiation deaths which occurred from 
3 to 24 months or more after treatment. In this 
group tumors are the important cause. Ovarian 
tumors have resulted from gamma and x-irradiation. 
Leucemias have been accelerated in appearance by 
penetrating irradiation. Skin carcinoma has resulted 
from external beta radiation. Bone sarcomas appear 
after prolonged irradiation with strontium 89 and 
Pu, and Ra. Premature aging, emaciation, and other 
types of chronic irradiation injury lead to death after 
prolonged exposure at low dose rates. 

The whole article is very timely with the increas- 
ing availability of many radioactive isotopes and 
should stimulate all to inquire deeply into the many 
hazards of this type of radiation. 

Pau F. Suirrer, M.D 
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MISCELLANEOUS 


CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


The Thermostability of the Toxic Components of 
Clostridium Welchii, Type A. J. H. Mason. 
S. Afr. J. M. Sc., 1947, 12: 61. 


The alpha toxin of the Clostridium welchii is heat 
stable to a considerable extent. It is not completely 
destroyed when heated to 120°C. for an hour. The 
theta toxin is heat labile. 

Autoclaved toxin stimulates the formation of 
alpha antitoxin when it is injected into rabbits and 
horses. 

A small quantity of Welch alpha antigen is re- 
tained in pulp used for clarifying Clostridium wel- 
chii cultures, even when the pulp is subsequently 
autoclaved and washed. When such pulp is used to 
clarify a Clostridium septicum culture, sufficient 
Welch antigen is carried over into the septicum 
toxin to stimulate the formation of Welch alpha 
antitoxin in horses, in which this septicum toxin is 
used for hyper! «imunization purposes. 

SAMUEL Kaun, M.D. 


Experiences in the Surgical Treatment of Multiple 
Visceral Neoplasms. ALEXANDER BRUNSCHWIG 
and Paut W. ScHAFER. Ann. Surg., 1947, 126: 780. 


The case histories of 9 patients in whom there 
was a multiplicity of malignant or benign symptom- 
producing neoplasms of various viscera, are re- 
viewed. They are classified into three groups: 

1. Those with multiple tumors situated close to 
one another and producing symptoms clinically at- 
tributable to one growth. In these patients the mul- 
tiplicity of the growths was discovered only at oper- 
ation or upon study of the pathologic specimens. 

2. Those with 2 tumors rather widely separated 
and manifesting simultaneously the symptomatology 
of 2 separate growths. 

3. Those in whom one growth was excised to be 
followed later by the development of a second inde- 
pendent growth, which in turn was also resected. 

In this series the stomach was the site of multiple 
neoplasms in 2 instances, the colon in 3 instances, 
the larynx and the esophagus in 1 instance, the 
esophagus and the stomach in 1 instance, the stom- 
ach and the colon in 1 instance, and the papilla of 
Vaterand the colonin 1 instance. Not all of the lesions 
were malignant. In 2 instances the lesion in the 
stomach was benign and in 1 instance one of the 
colonic lesions was benign, but in 2 of these cases 
the benign lesions produced symptoms. 

The classical teaching is to ascribe, as often as 
possible, all symptomatology to one pathologic pro- 
cess. In the case of neoplasms, especially malignant, 
recurrence of symptomatology in the great majority 
of instances is due to recurrence of the neoplasm 
and/or its metastases. However, sufficient data has 


now been published to indicate that the multiplicity 
of neoplasms producing symptoms synchronously 
or successively as they develop is not an extreme rar- 
ity, and in the follow-up of patients having had one 
neoplasm resected this possibility is to be borne in 
mind. Joun H. Monarot, M.D. 


Protein-Chemical Aspects of Cancer. Gerrit TOEN- 
NIES. Cancer Res., 1947, 7: 193. 


This is a summation of the important data ob- 
tained to date regarding the protein-chemical as- 
pects of cancer. Because of poorly developed micro- 
technique and because of the structural organiza- 
tion of the cell, an over-all analysis obviously af- 
fords limited insight into the significance of changes 
in chemical composition. The recent development 
of analysis by means of isotope dilution and micro- 
biological assay have greatly increased the analyt- 
ical precision and specificity for many proteins. 
More useful information awaits future developments. 

FRANK B. QuEEN, M.D. 


Radical Treatment of Malignant Melanomas of the 
Lower Extremities. ErNrest M. DALAnp. Surg. 
Clin. N. America, 1947, 27: 1136. 

This article reports the history and course of 3 
cases of malignant melanomas of the lower extremity 
which spread along the subcutaneous lymphatics and 
involved the saphenous and inguinal nodes. Radical 
surgical treatment consisted in the removal of the 
primary lesion, regional node dissection, and excision 
of all the intervening skin, fat, and fascia. 

The patients are free from disease 131%, 31%, and 
3 years later, respectively, although in each case 
several operative procedures for removal were re- 
quired before the lesions were completely eradicated. 
There has been no permanent disability from the 
operative treatment. STEPHEN A. ZIEMAN, M.D. 


Report of Clinical Experiences with Homografts. 
W. P. Loncmire, Jr., H. B. Stone, A. S. DANIEL, 
and C. D. Goon. Plast. Reconstr. Surg., 1947, 2: 419. 


As the popularity of free skin grafting spread in 
the latter part of the nineteenth century, it was gen- 
erally accepted that skin from one person could be 
grafted on another, and the literature contained 
numerous reports of successful homografts. 

From 1910 on, published reports indicate that ho- 
mografting in human beings has not been perma- 
nently successful. Investigations have indicated 
that blood groupings of donor and recipient have 
nothing to do with the permanent “‘take” of a homo- 
graft. The only clearly authentic cases of perma- 
nently successful homografts were presented by 
Brown and McDowell in monozygotic twins. 

Medawar approaches the problem of making a 
successful homograft by trying (a) to alter the tis- 
sues of the graft so they are no longer antigenic to 
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the host; (b) to find a donor whose unaltered tissues 
are compatible with those of the recipient. 

In the authors’ experiments pinch grafts were 
transferred simultaneously from 71 donors to a sin- 
gle recipient. Although all grafts “took,’’ none were 
permanent. ‘Thirty-two grafts showed spreading 
epithelium for 24 days, then rapidly disappeared 
thereafter. At the time of final observation (the 
fifty-fourth day), two collagenous pads were all 
that remained of the grafts. 

The results indicate mathematically that if skin 
transplantation groups do exist, there are at least 23 
in number. 

Histological studies of a homograft transplanted 
as a pinch graft into a bed surrounded by normal 
skin suggest that what appears to be a permanent 
survival of the homograft is actually an overgrowth 
of the area by the tissue of the host. 

Ashley, in 1937, reported the successful use of in- 
fant foreskins as homografts in 2 cases. The au- 
thors’ investigations in a series of 24 foreskins from 
newborn infants as homografts on 5 different pa- 
tients showed that none of them survived beyond 
the fourteenth day. They have, therefore, been un- 
able to confirm the report of the successful use of in- 
fant foreskin as permanent homografts. 

Louis T. Byars, M.D. 


Urgent Surgery in the Aged. Conpicr W. CuTLER, Ja. 
Ann. Surg., 1947, 126: 763. 


In this excellent article on surgical emergencies in 
the aged, the author summarizes his experiences in 
188 cases. The 204 patients who comprised the basis 
of these observations ranged in age from 60 to 102 
years, an average age of 74 for the group. 

The factors of deterioration and diseases of senil- 
ity in chronic and advanced forms give the problem 
of urgent surgery in the older age group its special 
character. These conditions often entail difficulties 
in early and accurate diagnoses since the defects 
might mask or mimic conditions requiring quick 
surgical intervention. When an emergency arises, 
there is little opportunity to improve the patient’s 
status and none to rectify the existing fundamental 
organic defects. Frequently encountered were myo- 
cardial degeneration, valvular heart disease, over- 
weight, malnutrition, the results of previous coro- 
nary infarction or cerebral vascular accident, tuber- 
culosis, lues, diabetes, anemia, vitamin deficiency 
states, hypoproteinemia, arterial sclerosis, varieties 
of renal or hepatic dysfunction, or a combination of 
these defects. While the mortality attending surgery 
in this group was 44 per cent, the survivors represent 
surgical salvage or individuals who, unaided, would 
almost surely have succumbed. Of the 204 patients 
representing surgical emergencies, 15 were either in 
extremis or refused surgery, and all 15 succumbed. 

These patients were poor operative risks and re- 
quired maximum preoperative supportive and pre- 
paratory treatment. Such measures could not always 
be pursued to the desired extent without unduly de- 
laying surgery. However, certain general principles 


of therapy were adopted to meet the requirements of 
this type of case: 

1. Every quickly available measure for support 
and protection should be utilized: depleted fluids and 
electrolytes should be replaced, impending acidosis 
should be prevented with glucose and insulin, new 
blood or plasma should be furnished, hydrolysates 
should be used to raise the blood protein level, con- 
centrated vitamin solutions should be employed to 
promote tissue repair or to minimize hemorrhage, or 
anticoagulants should be used to overcome throm- 
botic or embolic states. When available, penicillin 
was administered every 3 hours preoperatively and 
postoperatively in doses of 100,000 units. The in- 
ability of the failing heart and kidneys to tolerate 
large quantities of fluid given rapidly by vein was 
recognized. The replacement of weight loss, and the 
administration of a high caloric diet and of more food 
proteins preoperatively were appreciated; however, 
time was lacking to do this in these urgent cases. 

2. The remedial operation should be undertaken 
with the least possible delay. Supportive measures 
should not delay unduly the performance of urgent 
surgery. Old persons deteriorate rapidly under sep- 
sis, death of tissue, or obstruction of the intestinal 
tract. Delays in laboratory or x-ray investigations, 
in ineffective efforts at intestinal intubation, or in 
trying to reach an unattainable optimum in the pa- 
tient’s condition may lead to failure. 

3. With a minimum of trauma and in the shortest 
feasible time, the simplest procedure that will re- 
lieve the emergency should be done. Elective resec- 
tions and anastomoses, meticulous repair of hernias, 
prolonged exploration of the bile ducts, cholecystec- 
tomy, and plastic amputations will surely increase 
the mortality. The conditions for which operations 
were performed in this series over a 7 year period 
consisted of gangrene of the extremities, intestinal 
obstruction, inflammation and obstruction of the 
biliary system, appendicitis, and various infections. 

4. Every means to safeguard the patient against 
postoperative complications should be employed and 
diligent watch should be kept for signs of their 
development. During the early postoperative hours 
shock was of first importance. Shock was combated 
with adequate amounts of blood and oxygen. Stim- 
ulant drugs were, in the main, disappointing. Pre- 
operative and postoperative sedation must be 
cautiously managed since large doses of morphine 
are not well tolerated. Old people are particularly 
susceptible to pneumonia, wound disruption and 
sepsis. Many of them succumb, even weeks after 
operation, to cerebrovascular accidents, coronary 
occlusion, uremia, anuria, and cardiovasculorenal 
collapse. Pneumonia was the major cause of death 
(34% of deaths). Forty-nine per cent of the pul- 
monary complications began 10 days or more after 
operation. To prevent atelectasis, thorough aeration 
of the patient was regularly performed at termination 
of the operation and during the succeeding 24 hours; 
rebreathing procedures were carried out. Nurses 
were instructed to move and turn the patients fre- 
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quently, to assure that a free airway was maintained 
and that no aspiration of vomitus occurred. These 
measures, plus the continued administration of 
penicillin, were the best assurance also against pneu- 
monia. The termination of bed rest was emphasized 
at the earliest possible moment, and it is believed 
that this practice reduced the incidence of phlebo- 
thrombosis and decubitus. In the patients who were 
out of bed early no case of wound dehiscence was 
encountered, but it occurred in those who of necessity 
remained bedridden, and was the product of disten- 
tion, sepsis, wound infection, vitamin deficiency, 
lowered blood protein, or the presence of carcinoma, 
rather than the muscular action produced by early 
rising. Phlebothrombosis, though rare, was treated 
by ligation and division of the superficial femoral 
vein of the leg showing involvement. If cryptogenic 
embolization occurred, heparin plus dicumarol were 
relied upon. 

General anesthesia, properly chosen and admin- 
istered, was well tolerated by such patients. Ether 
was found to be reliable, safe, and effective. Cyclo- 
propane proved ideal, combining low toxicity, rapid 
induction and recovery, and good relaxation, and 
permitting high oxygenation. Intocostrin served to 
increase relaxation, which permitted the use of 
smaller quantities of cyclopropane or ether. In view 
of the circulatory depression that frequently attends 
the use of spinal anesthesia, this method was treated 
with suspicion. Local anesthesia was found wanting 
in abdominal operations. Refrigeration anesthesia 
for amputation, as proposed by Crossman and Allen, 
became almost routine after 1941. Pneumonia, fol- 
lowing operation, occurred in about the same relative 
frequency with each type of anesthesia employed, 
and in about half of the cases it appeared 10 days or 
more after the anesthetic was given. 

The pre-existing ailments of the patients were the 
greatest factor in a mortality of 44 per cent. Com- 
plications not directly attributable to the operation 
or to the emergency for which it was performed ac- 
counted for about half of the deaths. Prompt inter- 
vention may save well over half of the victims of 
acute surgical emergencies in old and chronically ill 
people. Joun Monarot, M.D. 


DUCTLESS GLANDS 


Transplantation of the Hypophysis of Cadavers in 
Cases of Simmonds Disease (Transplantation de 
Vhypophyse de cadavre dans le cas de maladie de 
Simmonds). E. Kusanyi. Lyon chir., 1947, 42: 265. 


The author reports 4 cases in which very favorable 
results were obtained in patients with Simmonds dis- 
ease by transplantation of the hypophysis from ca- 
davers. Previous attempts at such transplantation 
have utilized as recipient sites, the subcutaneous tis- 
sue, the abdominal musculature, the preperitoneal 
space, and the omentum. The author has utilized the 
region of the sympathetic nerves about the internal 
carotid artery. It is important to utilize a cadaver of 
the same sex and approximate age as the patient. All 


of the wounds have healed by first intention and the 
patients have been ambulatory by the third day. 

All of the 4 patients were greatly benefited and 

this is illustrated by striking photographic compari- 

sons. Two of the patients died subsequently of tuber- 

culosis. The other 2 are living and in perfect health. 
Epwarp W. Gisss, M.D. 


Primary Hyperparathyroidism. Rosert W. SCHNEI- 
DER, E. R. Kycer, Jr., and E. Perry McCuLraca. 
Cleveland Clin. Q., 1947, 14: 246. 

The authors present 10 proved cases of hyper- 
parathyroidism associated with parathyroid ade- 
nomas. On histological examination 6 adenomas 
were described as being composed principally of 
chief cells. Attention is directed to a functioning 
oxyphil cell adenoma which apparently is rare, and 
the unusual occurrence of the same type of tumor 
in a blood relative. 

In presenting observations on ro cases of primary 
hyperthyroidism, the multivaried clinical pictures, 
laboratory data, and x-ray findings are empha- 
sized. The reports of the to clinical cases are 
given in detail. Hyperparathyroidism in its most 
typical form presents hypercalciuria, hypercalce- 
mia, hyperphosphaturia, and hypophosphatemia. 
With extensive skeletal involvement high levels 
of alkaline phosphatase may be observed. Because 
of the variable types of symptoms and degrees of 
severity of the disease it is important to recognize 
the milder forms of the disease, since they may 
prove fatal. 

The symptoms and findings are divided arbitrar- 
ily into three main groups. 

Group 1 includes those resulting from hypercal- 
cemia. These consist principally of muscular weak- 
ness and decreased muscular excitability. The mus- 
cles are frequently flaccid and opposite in type from 
those of tetany. Constipation is common, and nau- 
sea and vomiting may occur. Polydipsia and poly- 
uria occur frequently and may be sufficiently severe 
to simulate diabetes insipidus. One-half of the pa- 
tients noted polydipsia and polyuria. Ptyalism was 
noted in one patient. 

Group 2 includes the symptoms referable prima- 
rily to the urinary tract. These are generally the 
first manifestations of the disease. In 8 of 10 pa- 
tients there was a history of renal colic and in 6 
there was roentgenological evidence of renal calculi. 
In 4 there was a history of bilateral renal colic and 
in 3, roentgen findings of bilateral stones. 

Group 3 includes the symptoms referable to the 
skeletal system. Ill-defined skeletal pain was pres- 
ent in 4 patients and epulides in 2; both of the latter 
patients had loose teeth. Pathological fracture was 
incurred in one, kyphosis was present in another, 
and giant-cell tumor was found in still another. A 
roentgen diagnosis of osteitis fibrosa cystica was 
made in 5 of the 10 patients. Resorption of the 
lamina dura was observed in 4 patients of this series. 

In 4 of the 1o patients the tumors were aberrant 
in location. One was found in the mediastinum at 
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the level of the second rib, 2 were located in the 
substance of the thyroid and apparently took origin 
from the left superior gland, and one tumor arose 
from the left inferior gland between the esophagus 
and the trachea. Of the 6 remaining adenomas, 1 
arose from the right inferior and 5 from the left in- 
ferior parathyroid. Two were palpable prior to op- 
eration. Of the ro removed only 1 was located on 
the right side. The electrolytic balance was re- 
stored in all of the patients by removal of the par- 
athyroid adenoma. Partial disability remained in 
some, resulting from renal calculi or parenchymal 
renal damage. 

In the differential diagnosis of such problems, 
myelomatosis, hypervitaminosis D, simple bone 
cysts, and primary renal disease must be considered. 
The Sulkowitch test offers an instant method of de- 
tecting gross hypercalciuria. A presumptive diag- 
nosis depends upon the detection of the character- 
istic alterations of the serum phosphorus and calcium. 

The pathological physiology of primary hyper- 
parathyroidism resulting from excessive parathyroid 
hormone is discussed. Joun H. Monarpt, M.D. 


Effects of Steroids on Lactation. J. C. BARSANTINI 
and Georces M. C. Masson. Endocrinology, 1947, 
41: 299. 

Most of the theories presented to explain the ab- 
sence of lactation during the second half of preg- 
nancy, at a time when the mammary gland is fully 
developed, attribute a predominant but indirect role 
to the steroid secretions of the ovaries and placenta. 
Many attempts have been made to reproduce ex- 
perimentally, with ovarian hormones and other ster- 
oids, the conditions prevailing during pregnancy in 
order to inhibit lactation. 

Estrogens, probably mediated through the ovaries, 
inhibit lactation in normal animals and, in accord- 
ance with the dose and the time of initiation of 
treatment, this inhibition is partial or complete. 
Clinical investigations on the effect of estrogens upon 
lactating women have given contradictory results; 
however, recent well controlled studies tend to show 
that a diminished secretion can be obtained even 
during active nursing. 

Progesterone and ethinyl testosterone are inactive 
in human beings. The androgens have given equivo- 
cal results both experimentally and clinically as have 
hormones of the adrenal cortex. Combined treatment 
with progesterone and estrogens inhibits lactation in 
ovariectomized rats, which indicates a_ possible 
synergism between the two hormones. 

In a previous article the authors reported that 
among the various steroids administered in the form 
of pellets to both normal and spayed lactating rats, 
only estradiol and testosterone inhibited lactation 
in normal rats. Since the absorption from pellets 
varies with the nature of the steroids, the possibility 
remained that the inactivity of some compounds was 
due to this factor. Therefore, in the current experi- 
ments the steroids were administered at the same 
dose level in the form of an oil solution. 


Comparison of the present results with those re- 
ported previously shows that compounds which were 
inactive when administered under the form of pellets, 
inhibited lactation when given subcutaneously in oil 
solution. Since all the factors were identical other- 
wise, it can be assumed that the difference in the 
results was due to the factor of dosage. 

In normal rats estradial in daily doses of 1 mgm. or 
less, and testosterone, androstenediol, and dehydro- 
isoandrosterone in daily doses of to mgm. markedly 
inhibited lactation. The inhibitory effect of andro- 
stenedione, methyl androstenediol, methyl andro- 
stenediol, ethyl testosterone, ethinyl testosterone, 
ethinylandrostenediol, and methyl testosterone was 
less marked. Progesterone, acetoxyl pregnenolone, 
pregnenolone, and desoxycorticosterone were in- 
active. 

The lactation inhibitory effect of these steroids is 
mediated through the ovaries, since these steroids 
are inactive in spayed lactating animals. There ap- 
pears to be some relationship between the luteotro- 
phic effect of steroids and their ability to inhibit 
lactation. Davin H. Lynn, M.D. 


The Adrenal Cholesterol and Ascorbic Acid Con- 
tents after Injury. STEPHAN LupEwic and AL- 
FRED CHANUTIN. Endocrinology, 1947, 41: 135. 


The experiments reported herein were performed 
to determine the changes in adrenal cholesterol and 
ascorbic acid after a variety of stresses over a period 
of several days. The authors note that decreases in 
the cholesterol and ascorbic acid content of the 
adrenal glands have been reported to occur after in- 
jections of adrenotrophic hormone, hemorrhage, 
scalding, exposure to cold, and trauma. It was found 
that injury may produce initial decreases but always 
causes delayed increases in the cholesterol and as- 
corbic acid content of the adrenal glands. 

The following agents (symbols) and dosages were 
used: 

Bis (B-chlorethyl) sulfide (H); 0.4mgm./kgm. 

Ethyl bis (B-chlorethy]) 
amine HCL 

Methyl bis (B-chlorethyl) 
amine HCL 

Tris (B-chlorethy]) 
amine HCL (HN3); 0.6mgm/kgm. 

Sodium pentobarbital anesthesia in control rats 
causes a significant hypertrophy of the adrenal 
glands within a few hours. The adrenal ester 
cholesterol content is significantly decreased by the 
anesthetic during the first 6 hours; the free cholesterol 
is not affected. The adrenal ascorbic content is de- 
pressed within a few hours after anesthesia, and in- 
creases to above normal within 24 hours. 

Severe thermal injury causes a marked decrease in 
adrenal ester cholesterol content during the first 24 
hours, which is followed by a persistent and marked 
increase after this time. The ascorbic content fol- 
lows a similar pattern. Mild to moderate burns 
cause significant increases in the cholesterol and as- 
corbic acid content. The free cholesterol content is 


(HN1); 0.4mgm/kgm. 
(HN2); 0.6mgm./kgm. 
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not affected. After the intravenous injection of tris 
(B-chlorethyl) amine, the adrenal ester cholesterol 
decreases significantly. Intravenous injections of 3 
nitrogen mustard and sulfur mustard cause signifi- 
cant increases in the adrenal ascorbic acid content 
after 24 hours. Cutaneous application of sulfur 
mustard is responsible for marked adrenal hyper- 
trophy. The ester cholesterol is increased after the 
third day. 

In the present investigation, hypertrophy of the 
adrenal glands was apparent as early as the third 
hour after anesthesia, anesthesia plus saline injec- 
tions, severe burns and intravenous injections of 
HN3. The adrenal weights returned to normal only 
in the anesthetized rats, and the data illustrate the 
rapidity of the response of the adrenal glands to 
minimal injury. The most marked adrenal hyper- 
trophy in the series of experiments was noted in the 
rats treated cutaneously with sulfur mustard. The 
skin lesions in these animals were not particularly 
severe, but diarrhea was noted in about half of the 
animals treated. In the scalded animals, the extent 
of hypertrophy was related to the time of exposure to 
the hot water. 

The delayed increases in the adrenal cholesterol 
and ascorbic acid content appear to be manifesta- 
tions of the adaptation syndrome following injury. 

Joun H. Mouarpt, M.D. 
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Toxoid Immunization in Experimental Gas Gan- 
grene. W. A. ALTEMEIER, W. L. Furste, W. R. 
CuLBERTSON, C. L. WApswortu, and Others. Ann. 
Surg., 1947, 126: 5009. 

Thus far effective prophylaxis of gas gangrene 
has been limited to early and adequate surgery, but 
penicillin, administered parenterally, has been 
shown to be a very valuable therapeutic adjunct to 
surgery. Its prophylactic effect was greatest when 
it was used early and in massive doses and consisted 
of a limitation of the rate of spread and extensive- 
ness of the infectious process as well as a marked 
retardation in the rate of death. 

The possibility of producing active and effective 
immunity for this infection has been studied in re- 
cent years. Toxoids have been developed that have 
produced sufficient serum titers in laboratory animals 
to protect them from lethal doses of gas gangrene 
organisms injected into healthy muscle through 
fine needles. 

From a surgical viewpoint, however, this does not 
simulate the conditions in clinical gas gangrene in 
which the organisms are found in large areas of 
grossly contaminated and devitalized tissue, pro- 
duced directly by trauma or indirectly by laceration 
or thrombosis of nutrient arteries. Furthermore, 
there is increasing evidence that the toxemia of gas 
gangrene is complex, being caused not only by the 
known bacterial exotoxins absorbed from the site 
of injury ,but also by other factors, possibly arising 
from the septic degeneration of devitalized tissue. 


Consequently, it seemed probable that the immunity 
reported thus far in experimental animals injected 
with toxoid inadvertently has been made to appear 
greater than it was. 

The production of toxoid immunization against a 
more severe form of gas gangrene which closely sim- 
ulates the clinical type was undertaken by the 
authors. 

Guinea pigs were chosen as the experimental an- 
imals and Clostridium welchii toxoid was used to im- 
munize them. Incisions, under septic conditions, 
were made in the thighs of the animals immunized 
and the muscles were crushed with Kocher clamps 
and then avulsed by twisting the clamps. In each 
wound o.5 c.c. of an autoclaved and finely divided 
mixture of soil and cinders was placed. The edges 
of the wound were then closed. Finally 0.5 c.c. of 
the 1/100,000 minimum lethal dose was injected 
through the skin into the operative area containing 
the crushed muscle and dirt. Adequate controls 
were maintained. 

These methods produced a more severe form of 
gas gangrene that required higher serum antitoxin 
levels (from 10 to 20 units per cubic centimeter) for 
protection than have been previously reported. The 
fact that it is more severe suggests that there is 
another toxic factor produced by the growth of viru- 
lent bacteria in crushed muscle. 

Survival rates varied between 46 and roo per cent 
under varying conditions. The best methods of pro- 
ducing long term immunity have not been estab- 
lished as yet, but further work along this line is be- 
ing done. 

The high degree of immunity produced against 
the severe form of infection indicates that effective 
immunity is possible by the injection of toxoid 
against gas gangrene produced by the Clostridium 
welchii, but the duration of the immunity is thus 
far undetermined. 

Other studies are in progress to increase and ex- 
tend the degree of immunity afforded by injections 
of Clostridium welchii toxoid and to produce similar 
immunization with toxoids of other clostridia associ- 
ated with gas gangrene, in anticipation of the devel- 
opment of an effective mixed toxoid for human pro- 
phylaxis against clinical gas gangrene. 

EpmunpD R. DonocuvE, M.D. 


Comparative Efficiency of Single and Multiple Dos- 
age Regimens of the Penicillins. CHaArirs G. 
Zusrop. Bull. Johns Hopkins Hosp., 1947, 81: 400. 


Current practice in the use of penicillin G for the 
treatment of infections in man demands that a 
relatively constant blood concentration be main- 
tained through frequent doses of penicillin. The 
author considers the experimental basis of different 
modes of administration in order to appraise how 
essential is the need for a constant penicillin blood 
level in the treatment of bacterial infections. Ex- 
periments were then undertaken to investigate the 
comparative efficiency of various dosage regimens of 
penicillin in a virulent hemolytic streptococcus in- 
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fection in mice, and the pure penicillins G and K 
were used as the curative agents. The total amount 
of penicillin administered to the mice was kept con- 
stant and only the division of the total dose varied. 
No penicillin in oil and beeswax was employed and 
only the crystalline salts of penicillin G and penicillin 
K in aqueous solution were used. 

In these experiments with a fulminating strepto- 
coccus infection in mice the controlling factor in the 
survival rate was the total dosage of the penicillins. 
Penicillin G and penicillin K had approximately 
the same effectiveness as antibacterial agents in mice 
when given every 8 to 24 hours as when given every 
hour. On this basis it seemed clear that the anti- 
streptococcal effect of aqueous penicillin G outlasted 
the measurable blood levels by many hours and the 
survival of the mice depended upon the total dosage 
administered over a fairly broad range of dose 
schedules. Large initial doses of penicillin G were 
advantageous in so far as they protected the mice for 
a much longer period than multiple smaller doses. 
The in vivo activity of pure penicillin K in strepto- 
coccal infections in mice was from one-thirteenth to 
one-twentieth of that of pure penicillin G. 

The author suggests that in the application of these 
experimental data to the treatment of bacterial in- 
fections in man one might try to use 300,000 units of 
penicillin G intramuscularly every 12 hours in the 
treatment of penicillin susceptible infections. In pa- 
tients in whom treatment is begun late it would be 
important to try the effect of “large” initial doses of 
possibly 1,000,000 units immediately, and again in 
from 8 to 12 hours, followed by smaller doses ad- 
ministered at 12 hour intervals. 

Epmunp A. Gorvett, M.D. 
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Comparison of the Carcinogenic Activity in Ex- 
tracts of Human Liver and Other Human and 
Animal Organs. Paut E. STEINER, D. WARREN 
STANGER, and MrriAm N. Boryarpb. Cancer Res., 


1947, 7: 273- 


The authors cite the possible existence of endo- 
genous carcinogens in man. A considerable number | 
of investigators have demonstrated tumor-inducing 
activity in extracts of noncancerous human livers. 
Both carcinomas and sarcomas have been induced 
by liver extracts, the former by application and the 
latter by injection of the extract. The tumor-induc- 
ing factor was found in the total lipids extractable 
with benzene, and in the nonsaponifiable lipid frac- 
tion extracted with ethylene dichloride or with pe- 
troleum ether. 

The authors attempted to discover endogenous 
carcinogens in other human organs as well as the 
liver by injecting extracts subcutaneously into mice 
of the c 57 black strain. Extracts of human kidneys, 
spleens, colons, hearts, and livers were used and 
these were obtained both from cancerous and non- 
cancerous individuals. Livers from stillborn infants 
and swine livers and bovine livers were also tested. 

The experiments demonstrated a tumor-inducing 
factor in the nonsaponifiable lipid fraction of human 
liver from cancer-bearing and noncancerous persons. 
The combined percentage yields of sarcoma in mice 
of two strains was 22.7 and 48.4 respectively. The 
extract from livers of stillborn infants was also sar- 
cogenic. Hog liver showed evidence of activity, but 
beef liver was negative. In the study of organs and 
tissues other than the liver, only the cancerous spleen 
showed evidence of considerable tumorigenic activity. 

Ernest D. BLOOMENTHAL, M.D. 


